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EXECUTI VE SUMVARY

The subject Interim Measures/Interi mRenedial Action Plan/Environnmental Assessnent (| M | RAP/ EA)
addr esses residual free-phase volatile organic conpound (VOO contam nation suspected in the
subsurface within an area identified as Qperable Unit No. 2 (QU2). This IMIRAP/EA al so

addr esses radi onucl i de contam nati on beneath the 903 Pad at OR. Although subsurface VOC and
radi onucl i de contam nation represent a source of OJ2 ground-water contam nation, they pose no
imrediate threat to public health or the environnent. This is because the extent of the

contam nated ground-water plume is contained well within the plant boundary, and its rate of
mgration is not expected to result in off-site contam nation before final renediation of Q2 is
i npl enented (EGRG 1990c)

IMIRAs are typically used as a vehicle for contam nant mgrati on abatenent and/or risk
reduction. However, using the IMIRA to gain site-specific renedial information to support
final action is also justifiable. For exanple, the U S. Environmental Protection Agency (EPA)
Ofice of Solid Waste and Energency Response (OSVER) Directive guidance for ground-water
renmedi al actions states (EPA, 1989a): "Response neasures may be inplenented to prevent further
mgration of contamnants if they will present the situation fromgetting worse, initiate risk
reduction, and/or the operation of such a systemwould provide infornmation useful to the design
of the final renedy."

This IMIRAP/EA identifies and evaluates interi mrenedial actions for renoval of residua
free-phase VOC contamination fromthree different subsurface environnents at QJ2. The term
"residual" refers to the non-aqueous phase contamnation remaining in the soil matrix (by
capillary force) subsequent to the passage of non-aqueous or free-phase liquid through the
subsurface. In addition to the proposed actions, this | MIRAP/ EA presents an assessnent of the
No Action Alternative. This docunent also considers an interimrenedial action for the renova
of radionuclides frombeneath the 903 Pad. The decision to pursue such an action will be based
on the results of treatability studies exam ning radi onuclide renoval technol ogies, currently
bei ng conducted by the U S. Departnent of Energy (DCE). Each of the proposed VOC renova
actions involve in situ vacuum enhanced vapor extraction technology. The renedial actions are
proposed not for reasons of mitigating an imediate threat, but rather, for the collection of
information that will aid in the selection and design of final renedial actions that address
subsurface, residual free-phase VOC contamination at Q2. Also, the IMIRA takes advantage of
the benefit afforded by a snall-scale, early renedial action at a site where the uncertainties
associ ated with subsurface renediation are great. The purpose is in agreenent with a recent
recommendati on by the EPA OSVER wi th respect to subsurface renediati on (EPA, 1989a): "The najor
recommendation is to orient our thinking so that we initiate early action on a small scale,
whil e gathering nore detailed data prior to conmitting to full-scale restoration.” This

gui dance al so advocates that a proposed action provide systemflexibility so that it may be

nodi fied to better achieve clean-up goals based on informati on gained during its operation. To
achieve this operational flexibility, the proposed vacuum enhanced vapor extraction systens are
initially subjected to in situ pilot testing. Based on information collected during the pilot
study phase of the IMIRA, a determnation as to the benefit of continued operation of the vapor
extraction and treatnent systens (nodified as necessary) at O will be nade. The Pl an

di scusses general criteria that will be used to conclude pilot testing and to assess the benefit
of post-pilot operation

As noted above, the prinmary purpose of the proposed early, small scale in situ vapor extraction
actions is to collect information that will aid in the selection and design of final renedies
for Q2. Project success will, therefore, be gauged by the useful ness of the data collected
with respect to final renedial design, not by the degree of cleanup achi eved. However, the
antici pated renoval of residual free-phase VOC contami nation during pilot and post-pil ot
operation of the vapor extraction systens provides an additional benefit of the proposed
Subsurface IMIRA. No nmatter how snmall the scale, renoval of residual free-phase VOCs fromthe
QU2 subsurface represents a positive environnental inpact.

The Subsurface | M| RAP/ EA has been prepared in accordance wi th EPA CSWER gui dance advocating the
use of Cbservational/Stream i ned Approach net hodol ogy for nanaging uncertainties associated with
subsurface restoration. In devel oping the proposed actions, reasonably conceivable deviations in
site conditions at O have been identified, and contingency plans have been devel oped to nmanage
any associ ated inpacts.



The IM | RAP/EA first provides project and Chservational /Stream i ned Approach background
information. This information is followed by a description of the general extent of

contam nation within QR and the specific environnental issues associated with subsurface VOC
contami nation. A regulatory analysis identifying applicable or relevant and appropriate
requirenents (ARAR) for the proposed Subsurface IMIRA is then presented. This regulatory

anal ysis is based on DCE's current understandi ng of the ARAR phil osophy as applied to this
IMIRA  CDH has expressed sone concerns regarding this regulatory analysis; their comments are
presented at the end of this Executive Summary (letter from Gary Baughman to Frazer Lockhart
dated 12 March 1992). DCE expects to resolve all ARAR issues prior to finalizing the | MIRA EA
The | M El RAP/ EA subsequently presents in situ vacuumenhanced vapor extraction actions to be
pilot tested in each of three primary OR2 Areas: 903 Pad, Mund, and East Trenches. Each of
the proposed actions are critiqued with respect to their expected effectiveness,
inplenentability, and environnmental inpact.

The subsurface actions proposed at the 903 Pad and East Trenches areas are expected to involve
dewatering to allow induced vapor flows to contact any residual free-phase VOC contamnation in
soils currently beneath the water table. Dewatering may al so be required at the Mund Area.

The I M |1 RAP/EA includes the use of the South Wal nut Oreek Basin Surface Water Treatnent Facility
to treat contam nated ground water recovered during the pilot testing phase. The | MI|RAP/ EA

al so provides brief descriptions of other existing or planned Rocky Flats Plant (RFP) water
treatnent facilities that may potentially be used during post-pilot IMIRA operation in the
event that the South Walnut Creek Basin facility becones capacity |imted.

After presentation and eval uation of the proposed actions, the | MIRAP/ EA provides a detail ed
assessnent of the No Action Alternative followed by an analysis of the cunul ative environnental
inmpacts resulting fromall previously approved RFP I M1 RAs and the proposed Subsurface | MIRA at
QL.

The I M| RAP/ EA concludes with a discussion of the plan for inplenenting the proposed subsurface
actions. Inplenentation includes the preparation of a Pilot Test Plan for each of the proposed
actions. The Test Plans will include all of the detailed design, installation, operation, and
test procedures necessary to execute the pilot tests. A Pilot Test Report will also be prepared
at the conclusion of all three pilot tests. The report will present an eval uation of test data
and of fer recomendati ons concerning post-pilot operation of an in situ vacuum enhanced vapor
extraction systemat each of three OR2 IMIRA sites.
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(719) 543-8441

ROY ROMVER
Gover nor

JCEL KCHN
InterimExecutive Drector

March 12, 1992

M. Frazer Lockhart

U S. Departnent of Energy
Rocky Flats Ofice

P.Q Box 928

Gol den, Col orado 80402- 0928

RE: Qperable Unit 2 Draft Proposed Subsurface Interim Masure/lnterimRenedial Action
Pl an/ Envi ronnment al Assessnent and Deci si on Docunent, March 2, 1992

Dear M. Lockhart,

The Col orado Departrment of Health (CDH), Hazardous Materials and Waste Managenent Division (the
Di vision), has received the above referenced docunment submtted by DOE. This docunent includes
both a discussion of Applicable or Rel evant and Appropriate Requirenents (ARARs) in Section
3.2.1 and a presentation of the proposed ARARs for groundwater contam nants in Appendi x C. These
sections represent the very serious differences in approach to determ ning ARARs that exist

bet ween DCE and CDH.

These differences, outlined below, are so serious that we will allow this docunent to be

rel eased to public comrent only if this letter, inits entirety, is included in the docunent as
a part of the Executive Summary. This allows us to make our concerns on the ARAR issue clear to
the public, while allowing the already much del ayed | M| RA schedule to proceed. W would also
like to point out that, if these issues are not resolved, the Division will be unable to approve
a final version of the docunment on August 28, 1992, as is currently planned.



After a review by the Hazardous Materials and Waste Managenent and Water Quality Control
Divisions of CDH, and the Ofice of the State Attorney CGeneral, it was determ ned that
i nadequate or incorrect treatnment was given to the follow ng:

. Because of the uncertain chemstry of the groundwater that may be recovered beneath the
pil ot study areas, a conprehensive list of chem cal-specific ARARs needs to be proposed.
This list could include the Target Analyte List (TAL) Metals, and the Target Conpound Li st
(TCL) Volatiles and Sem -Vol atiles, but should include any constituents for which there
are standards.

. The Col orado Water Quality Control Act is applied consistently throughout Col orado by the
Water Quality Control Conmi ssion (WQCC). The resulting standards differ by stream segnent
for a variety of reasons including different classified uses needing protection and
variations in natural background water quality. Therefore, even though Rocky Flats has
segnent - speci fic standards for Wal nut Creek and Wnan Creek the state statute and
regul ations and the nethodol ogy for arriving at these standards are generally applicable
t hroughout the state. In addition, segnent-specific standards are enforceabl e through
State and Federal statutes and through NPDES permts. Therefore, all WXC standards
shoul d be included in this document as ARAR

. A goal qualifier indicates that "the waters are presently not fully suitable but are
intended to becone fully suitable for the classified use." It is inportant to note that
the goal qualifier for classified uses results in only a tenporary nodification to
nureri cal standards. The possible active lifetinme of this IMIRAw Il alnost certainly
outlast the current tenporary nodifications. Therefore the "goal" qualifier cannot be used
to abrogate certain standards to TBC st at us.

We strongly urge DCE to revive and expedite the site-w de ARAR di scussions. The issues presented
above will certainly be a part of these discussions and resol ution depends on conti nui ng
communi cat i on.

If you have any questions regarding these matters, please call ne at 331-4847 or Joe Schieffelin
of nmy staff at 331-4421.

Si ncerely,

Gary W Baughnan
Unit Leader, Hazardous Facilities Unit
Hazardous Materials and Waste Managenent Division

cc: Charlotte Robinson, AG
Judy Bruch, RFPU

Paul Frohardt, WXC

Martin Hestmark, EPA
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SECTION 1
| NTRODUCTI ON

The subject Interim Measures/Interi mRenedial Action Plan/Environnmental Assessnent (| M | RAP/ EA)
addr esses residual free-phase volatile organic conpound (VOO contam nation suspected in the
subsurface within an area identified as Qperable Unit No. 2 (QU2). This IMIRAP/EA al so

addr esses radi onucl i de contam nati on beneath the 903 Pad at OR. Although subsurface VOC and
radi onucl i de contam nation represent a source of OJ2 ground-water contam nation, they pose no
imrediate threat to public health or the environnment because the extent of the contan nated
ground-water plune is contained well within the plant boundary, and its rate of mgration is not
expected to result in off-site contam nation before final renediation of QU2 is inplenented
(E&G 1990c).

IMIRAs are typically used as a vehicle for contam nant mgrati on abatenent and/or risk
reduction. However, use of the IMIRA to gain site specific renedial information to support
final action is also justifiable. For exanple, the U 'S Environnental Protection Agency (EPA)
Ofice of Solid Waste and Energency Response (OSVER) Directive guidance for ground-water
renmedi al actions states (EPA, 1989a): "Response neasures may be inplenented to prevent further
mgration of contamnants if they will prevent the situation fromgetting worse, initiate risk
reduction, and/or the operation of such a systemwould provide infornmation useful to the design
of the final renedy."

This IMIRAP/EA identifies and evaluates interi mrenedial actions for renoval of residua
free-phase VOC contamination fromthree different subsurface environnents at QJ2. The term
"residual" refers to the non-aqueous phase contam nation remaining in the soil matrix (by
capillary force) subsequent to the passage of non-aqueous or free-phase liquid through the
subsurface. In addition to the proposed actions, this document presents an assessnent of the No
Action Alternative. This docunent al so considers an interimrenedial action for the renoval of
radi onucl i des from beneath the 903 Pad. The decision to pursue such an action will be based on
the results of treatability studies exam ning radi onuclide renoval technol ogies, currently being
conducted by the U S. Departnment of Energy (DOE). Each of the proposed VOC renoval actions
involve in situ vacuum enhanced vapor extraction technology. The renedial actions are proposed
not for reasons of mitigating an imedi ate threat, but rather, for the collection of information
that will aid in the selection and design of final remedial actions that address subsurface,

resi dual free-phase VOC contamination at Q2. Also, the IMIRA takes advantage of the benefit
afforded by a small-scale, early renedial action at a site where the uncertainties associ ated
with subsurface renediation are great. The purpose is in agreenent with a recent recommendati on
by the EPA CSWER with respect to subsurface renedi ation (EPA, 1989a): "The nmjor reconmendation
is toorient our thinking so that we initiate early action on a small scale, while gathering
nore detailed data prior to conmmtting to full-scale restoration.” This guidance al so advocat es
that a proposed action provide systemflexibility so that it nmay be nodified to better achieve
cl ean-up goal s based on information gained during its operation. To achieve this operational
flexibility, the proposed vacuunm enhanced vapor extraction systens are initially subjected to in
situ pilot testing. Based on information collected during the pilot study phase of the IMIRA
a determnation as to the benefit of continued operation of the vapor extraction and treatnent
systens (nodified as necessary) at O will be made. The Pl an di scusses general criteria that
will be used to conclude pilot testing and to assess the benefit of post-pilot operation

As noted above, the primary purpose of the proposed early, small-scale in situ vapor extraction
actions is to collect information that will aid in the selection and design of final renedies
for Q2. Project success will, therefore, be gauged by the useful ness of the data collected
with respect to final renedial design, not by the degree of cleanup achi eved. However, the
antici pated renoval of residual free-phase VOC contami nation during pilot and post-pil ot
operation of the vapor extraction systens provides an additional benefit of the proposed
Subsurface IMIRA. No nmatter how snmall the scale, renoval of residual free-phase VOCs fromthe
QU2 subsurface represents a positive environnental inpact.

OR is defined in the final Federal Facility Agreement and Consent O der (FFACO (DCE, 1991a),
commonly known as the Inter-Agency Agreenent (1AG, and is conprised of 20 Individual Hazardous
Substance Sites (IHSS) that are known in aggregate as the 903 Pad, Mund, and East Trenches

Ar eas.



This IMIRAP/EA is an integrated Conprehensive Environnental Response, Conpensation and
Liability Act/Resource Conservation and Recovery Act/National Environnmental Policy Act

( CERCLA/ RCRA/ NEPA) docunent. Docunentation prepared pursuant to CERCLA is integrated with NEPA
values in accordance with DOE Order 5400.4. The docunent has been prepared to conformwith the
Nati onal Contingency Plan (NCP) (FR Vol. 55, No. 46, 8813; 40 CFR 300.415[b]J[4]) and to the NEPA
of 1969, as inplenented by regul ations pronmul gated by the President's Council on Environnenta
Quality (CEQ (40 CFR 1500-1508), and DCE I npl enmenting Procedures [57 FR 15122 (24 April 1992)
(to be codified in 10 CFR 1021)]. This IMIRAP/ EA is al so based on EPA OSVER Directive No

9355. 3-03, whi ch enphasi zes the benefits of early, small-scale renedial actions to coll ect
critical site information that woul d ot herwi se not be available to renedial action planners and
desi gners. The Subsurface IMIRAP/EA is also prepared in accordance with EPA CSWER Directive
9355. 3-06, whi ch advocates the use of Chservational/Stream i ned Approach nethodol ogy for
nmanagi ng uncertainties associated with subsurface restoration. (DOE s integration of NEPA and
CERCLA docunentation is not intended to represent a statenent on the legal applicability of NEPA
to environmental restoration activities conducted under CERCLA.)

1.1 PRQAIECT BACKGROUND

In March 1987, a Phase | Renedial Investigation (R) under the Environnental Restoration (ER
Program (fornmerly known as the Conprehensive Environnmental Assessnent and Response Program

[ CEARP] ) began at OJ2. The investigation consisted of: the preparation of detail ed topographic
nmaps, radionetric and organi c vapor screening surveys, surface geophysical surveys, a soil gas
survey, a boring and well conpletion program soil sanpling, and surface and ground-water
sanpling. Phase | field activities were conpleted at QU2 during 1987, and a draft R report was
submitted to the EPA and the Col orado Departnment of Health (CDH) on Decenber 31, 1987 (Rockwell
International, 1987a). Phase | data did not allow adequate definition of the nature and extent
of contam nation for the purpose of conducting a baseline risk assessnment and a feasibility
study of renedial alternatives pertaining to contam nated nedi a

A draft Phase Il Rl Wrk Plan that presents the details and rationale for further field work to
achi eve these objectives was submtted to the regulatory agencies in June 1988 (Rockwel |
International, 1988c). This draft Wrk Plan was subsequently revised and submtted as a fina
Phase Il RCRA Facility Investigation/Renedial Investigation Feasibility Study (RFI/R FS) Wrk
Plan in April 1990 (E&G 1990c). The plan was approved by EPA in May 1990. The Work Pl an
specifies for boreholes to be drilled into waste sources to characterize any waste materials
remaining in place, and to assess the nmaxi mum contam nant concentrations in soils directly
beneath the sites. |In addition, ground-water nonitor wells will be installed adjacent to sone
of the boreholes to characterize ground-water quality directly beneath the sites. Additiona
alluvial nmonitoring wells will be installed to further characterize and nonitor ground-water
flow and quality in alluvial nmaterials at Q2. Field work for installation of the alluvia
nonitoring wells began in COctober 1991 and is expected to be conpleted in the Spring of 1992.
Bedrock nonitoring wells will be conpleted in subcroppi ng Arapahoe sandstone where it is
encount er ed.

A draft IMIRAP for contam nated ground water at OJ2 was submtted in Decenber 1989 (Rockwel l
International, 1989b). The plan was prepared based on |limted know edge of the nature and
extent of ground-water contam nation. Regul atory agency revi ew of the docunent determ ned that,
although an IMIRA for ground water is required by the 1989 Agreenent in Principle between DOE
and CDH, insufficient informati on existed on the nature and extent of ground-water contam nation
to pursue effective ground-water remediation at that tinme. In order to facilitate early

eval uation of the need for an IMIRA for ground water at O, the final Phase Il RFI/R FS Wrk
Pl an i ncorporates a phased investigation approach. The phased approach is to investigate

al luvial and hydraulically connected bedrock mgration pathways first, and then to subsequently
investigate ground-water contam nant sources. This will allow planning, design, and

inpl enentation of a ground-water IMIRA, if necessary, before conpletion of the RFI/R and
Corrective Measures Study/Feasibility Study (CVB/ FS) for Q2.

In February and March 1990, representatives from DOE, EPA, and CDH net to discuss surface water
IMIRAs at the Rocky Flats Plant (RFP) site. The result of these neetings was a series of
agreenents, with the concurrence of all parties, to inplement an IMIRA for the cl eanup of
contami nated surface water in OR. On 26 Septenber 1990, the DCE rel eased for public coment a
proposed Surface Water IMIRA Plan and Deci sion Docunent for Q2. |In this Plan, specific point
source locations in the South Wal nut Creek and Wnan Creek drai nage basins were proposed for



collection of surface water. According to the Plan, surface water collected in each basin was to
be transferred to a treatnent facility discharging to the South Wal nut Creek drai nage. Effluent
would ultimately flow to Pond B-5, where water is nonitored, treated as necessary, and

di scharged in accordance with the RFP's National Pollutant D scharge Elimnati on System ( NPDES).
Commrents on the | M| RAP/ EA received during the public comment period, however, reveal ed strong
opposition to the transfer of contam nated seep water fromthe Wman Creek drai nage to the South
Wal nut Creek drainage. Qpposition was based on the absence of a proven perfornmance record for
the proposed IMIRA treatnment facility with respect to radi onuclide renoval and the potential

for treatnent process upsets. Opposition to the Plan was al so based on the use of |ndiana
Street (located outside of the RFP boundary) to transport Wman O eek Basin seep water to the

treatnent facility by truck. In addition, the public voiced strong concern over potenti al
wor ker and public health risks resulting fromconstruction activities in the Wnan Creek Basin
(i.e., atnospheric resuspension of radionuclide-contamnated dust). |In light of these concerns,

the DOE and regul atory agenci es agreed to address collection and treatnent of South Wl nut Creek
and Wnan Creek Basin contam nated surface water in two separate | M| RAP/ EAs.

A final South Wal nut Creek Basin Surface Water I MIRAP was submitted in March 1991 (E&RG
1991f), and was approved by the regul atory agencies shortly thereafter. The Plan included
renmoval of radionuclides and netals fromsurface water by chem cal precipitation and
mcrofiltration, followed by renoval of VOCs by granul ar activated carbon (GAC) adsorption.
Installation and startup of the GAC adsorption units occurred in May 1991. Installation of the
chem cal precipitation/mcrofiltration units was conpleted on 24 April 1992, and system startup
occurred on 27 April 1992.

Prior to preparation of a Wnan Creek Basin Surface Water | M| RAP/ EA, EPA nmandated t hat
bench-scal e treatability studies of various treatnent technol ogies be conducted in the Spring of
1991 to provide perfornmance data for radionuclide renoval. However, seep flows were
insufficient for collection of an adequate volune with sufficient |evels of radionuclides for
conduct of these studies, and it was agreed that the Wnan Creek Basin | M| RAP/ EA woul d be
prepared in the absence of such studies to avoid project del ays.

A draft Wonan Creek Basin Surface Water | M| RAP/EA was submitted on 02 Cctober 1991 (EGRG
1991g). This IMIRAP/ EA presents a detailed evaluation of the human health risks and
environnental inpacts associated with the contam nated Wonan Creek Basin surface seeps. Results
of the evaluation indicated that the contam nated seeps present no imediate threat to public
health or the environment. The I MIRAP/EA thus presented the No Action Alternative as the
preferred alternative. Meetings between DOE, EPA, and CDH were hel d subsequent to subm ssion of
the IMIRAP/EA to discuss alternative |MIRAs that could be conducted at QU2 in lieu of the
originally conceived Wnan Creek Basin surface water action. The result of these discussions
was an agreenent that a better use of resources was to pursue an | MIRA that addresses suspected
resi dual free-phase VOC contamination in the subsurface at one or nore O areas. It was
further agreed that since subsurface VOC contam nation at OJ2 does not pose an i medi ate threat
to public health and the environnent, the IMIRA should prinmarily be used to gain information
that will aid in selection and design of final remedial actions at OUR2.

1.2 OBSERVATI ONAL/ STREAMLI NED APPRQOACH

OSWER Directive No. 9355.3-06 (EPA, 1989b) provides guidance for streamlining RI/FS activities
to reduce the cost and time required for planning and i nplenenting site cleanups. Streaniining
is based on the Chservational Method, which has been used for decades in the geotechnical

engi neering field when dealing with uncertainties associated with subsurface work. The
"(oservational / Strean i ned Approach" has been used to plan the Subsurface IMIRA at Q2. The
fundanental s of the Chservational /Streanm i ned Approach are discussed in this section along with
the benefits of applying this approach to the restoration of hazardous waste sites.

The Cbservational / Stream i ned Approach is based on the fundanental tenet that it is not always
possible to fully characterize the subsurface. |In recent years, inconplete characterization of
hazar dous waste sites has del ayed design and inpl enentation of renedial actions, and has thus
resulted in higher than expected costs. bservational nethods aid in the streamining of
clean-up activities by enphasizing "data sufficiency" rather than "data conpl eteness." Planners
and designers should ask the question, "Is the site sufficiently characterized to develop a
cost-effective and technically defensible renedial action?" By using the four-step process

di scussed bel ow when devel opi ng a renedi al action, this questions is answered.



The first step is to explicitly state the expected or probable conditions at the site based on
all available data. Expected conditions pertain to subsurface geol ogy, nature of contam nation
wat er tabl e behavior, etc. The expected site conditions, together with the renedial action

obj ectives, are used to formul ate the proposed renedial action

Steps 2 and 3 require identification of reasonable deviations or uncertainties in the expected
condi tions and devel opment of nechanisns for their resolution, respectively. Uncertainties in
subsurface hydraulic comunication, for exanple, may be resolved by conducting a tracer study
prior to placenent of ground-water recovery wells.

The final step in the Chservational/Stream i ned Approach pl anning invol ves devel opnent of
contingency plans that address the potential deviations. Contingency planning may involve

rel ocation of contam nant recovery systens, nodification of treatnent system configuration, use
of alternative disposal nethods for treatment systemresiduals, criteria to continue or cease
systemoperation, etc. Mdification of the proposed acti on based on Chservational /Streanlined
Approach contingency planning results in a technically superior and nore cost effective renedi a
action than woul d otherw se be achi eved

Al t hough the Subsurface IMIRA is investigatory in nature, inplenentation of the pilot-scale
systens discussed herein is based on limted site characterization data, and an
Gbservational / Stream i ned Approach to conduct this study is necessary. Wilizing this approach
will nmaximze the quality and quantity of infornmation that is gathered for subsequent renedi a
design of full-scale systens for final renmediation. This IMIRA nay al so indicate that the
technol ogi es tested are either ineffective or not cost-effective for final renmediation. This
information is equally valuable by allow ng these technol ogies to be dropped fromfurther
consideration in the FS process, and thus foregoi ng possible costly inplenentation of
ineffective full scale systens.

1.3 | MIRAP ORGAN ZATI ON

Section 2 of this IMIRAP/EA provides RFP site characterization information, focusing on site
characterization information for the 903 Pad, Mund, and East Trenches Areas at Q2. The

di scussion al so describes the potentially affected environnment associated with the IMIRA and
the results of previous investigations at OQJ2. The information included in Section 2 has been
derived fromthe draft R report and final Phase Il RFI/RIFS Wrk Pl an

Section 3 identifies the objectives of the Subsurface IMIRA at OJ2. Applicable or Rel evant and
Appropriate Requirenents (ARAR) and applicabl e environnental regul ations pertinent to
remedi ati on of subsurface VOC contamination are also presented in this section

Section 4 presents the proposed renedial actions to be inplenmented at each of the OJ2 Areas:

903 Pad, Mound, and East Trenches. The proposed acti ons address renoval of expected residual
free-phase VOC contami nation fromthe subsurface and are conceptual | y designed to provide
information that will aid in the selection and design of final remedial actions at Q2. The
proposed actions are critically eval uated based on CERCLA effectiveness and inplenentability and
NEPA environnmental inpact criteria. Section 4 also presents an environnental assessnent of the
No Action Alternative.

Section 5 presents the plan for inplenmenting the Subsurface IMIRA at OJ2. |nplenentation
includes the preparation of a Pilot Test Plan for each of the proposed actions, and a Pilot Test
Report at the conclusion of pilot testing. The purpose and content of the Test Plans and Test
Report is discussed. A prelimnary schedule for the proposed Subsurface IMIRA is al so
presented in this section

Section 6 provides a list of sources referenced in this | M| RAP/ EA
Volume Il of this IMIRAP/EA contains ground-water, soils, and surface water quality data

Volume Il also includes a tabulation of ARARs pertinent to the proposed Subsurface | MIRA and
includes details of the transportation analysis perforned for this Plan



SECTION 2
S| TE CHARACTERI ZATI ON

This section describes the RFP and surroundi ng environs, and provides details on site hydrol ogy,
geohydrol ogy, and contami nation at QU2.

2.1 SITE DESCRI PTI ON AND BACKGROUND
2.1.1 Location and Facility Type

The RFP is located in northern Jefferson County, Col orado, approximately 16 mles northwest of
downt own Denver (Figure 2-1). The plant site consists of approximately 6,550 acres of federally
owned land in Sections 1 through 4, and 9 through 15, of Township 2 South, Range 70 Wst, 6th
principal neridian. Plant buildings are located within an area of approximately 400 acres,
known as the RFP security area. The security area is surrounded by a buffer zone of

approxi mately 6, 150 acres.

The RFP is a governnent-owned, contractor-operated facility. It is part of a nationw de nucl ear
weapons research, devel opnent, production, and plutoni umreprocessing conplex, and is

adm nistered by the Rocky Flats Ofice of the DOE. The operating contractor for the RPF is ERG
Rocky Flats, Inc. The facility has been in operation since 1951 and manuf actures conponents for
nucl ear weapons and conducts plutoniumreprocessing. The RFP fabricates conponents from

pl utonium uranium beryllium and stainless steel. Historically, production activities have
included netal fabrication, machining, and assenbly. Both radioactive and nonradi oacti ve wastes
are generated in the process. Current waste handling practices involve on-site and off-site
recycling of hazardous nmaterials and off-site disposal of solid radi oactive and m xed wastes at
another DCE facility.

The RFP is currently a RCRA hazardous waste treatnent/storage facility. |In the past, both
storage and di sposal of hazardous and radioactive wastes occurred at on-site |ocations.
Prelimnary assessnents conducted under Phase | of the ER Programidentified sonme of the past
on-site storage and di sposal |ocations as potential sources of environmental contam nation

2.1.2 QOperable Unit No. 2 Description

QR is conprised of the 903 Pad, Mund, and East Trenches Areas, which are |ocated
east - sout heast of the RFP as shown in Figure 2-2. (Also see Figure 2-4.) The Areas of QR lie
within either the Wnan Creek or South Wal nut Creek drai nage basins. Because this | M| RAP/ EA
excl usi vel y addresses subsurface contami nation within the Woman O eek and South Wl nut Creek
drai nage basins, it is useful to examne the historical uses of the OR2 Areas. Twenty sites,
designated as IHSSs) lie within Q2: 5 in the 903 Pad Area, 4 in the Mound Area, and 11 in the
East Trenches Areas. The historical activities at the QU2 IHSSs is discussed below 2.1.2.1
903 Pad Area

Five sites are located within the 903 Pad Area (Figure 2-2). These sites are

. 903 Drum Storage Site (IHSS No. 112).

. 903 Lip Site (IHSS No. 155).

. Trench T-2 Site (IHSS No. 109).

. Reactive Metal Destruction Site (IHSS No. 140).
. Gas Detoxification Site (IHSS No. 183).

Brief descriptions of each of these sites are presented bel ow

1. 903 Drum Storage Site (IHSS No. 112) - The site was used from 1958 to 1967 to store drums
containi ng radi oactively contam nated, used machine cutting oil. The druns, sone of which
corroded and | eaked, contained oils and sol vents contam nated with plutoniumor uranium



Mbst of the druns contained | athe cool ant consisting of mneral oil (i.e., petroleum
distillate oil) and carbon tetrachloride (Cd[4]) in varying proportions. However, an
unknown nunber of druns contained hydraulic oils, vacuum punp oils, trichloroethene (TCE),
tetrachl oroet hene (PCE), silicone oils, and acetone (Rockwell International, 1987a).

Et hanol am ne was al so added to new druns after 1959 to reduce the drumcorrosion rate. Al
druns were renoved by 1968.

After the druns were renoved, efforts were made to scrape and nove the pl utonium
contamnated soil into arelatively small area, cover it with fill material, and top it with
an asphalt contai nment cover. This renedial action was conpleted in Novenber 1969. An
estimated 5,000 gallons of liquid | eaked into the soil during use of the drumstorage site.
The liquid was estinmated to contain 86 grans of plutonium (Rockwell International, 1987a).

2. 903 Lip Site (IHSS No. 155) - During drumrenoval and clean-up activities associated with
the 903 Drum Storage Site, winds distributed plutoniumto the south and east of what is now
the 903 Pad. Although nost plutoni umcontam nated soils were renoved, radioactive
contamnation is still present at the 903 Lip Site in the surficial soils.

3. Trench T-2 Site (IHSS No. 109) - This trench was used prior to 1968 for the disposal of
sanitary sewage sludge and flattened druns contam nated with urani umand pl ut oni um

4. Reactive Metal Destruction Site (IHSS No. 140) - This site was used during the 1950s and
1960s primarily for the destruction of lithiumnmetal (DOE, 1986). Small quantities of other
reactive netals (sodium calcium and magnesiun) and sone solvents were al so destroyed at
this location (lllsley, 1983).

5. (Gas Detoxification Site (IHSS No. 183) - Building 952, |ocated south of the 903 Drum Storage
Site, was used to detoxify various bottled gases between June 1982 and August 1983. The
gases consisted of: nitrogen oxides, chlorine, hydrogen sulfide, sul phur tetrafl uoride,
met hane, hydrogen fluoride, and amonia. Gas detoxification was acconplished by using
various comercial neutralization processes available at the tine. The neutralized gases
rel eased to the environment during detoxification would no | onger be detectabl e (Rockwell
International, 1987b).

A Phase | R has been conpleted for these five sites. Phase Il was initiated in the fall of
1991.

2.1.2.2 Mbund Area

The Mound Area is conposed of four sites (Figure 2-2). These are:

. Mound Site (IHSS No. 113).

. Trench T-1 Site (I HSS No. 108).

. Ql Burn Pit No. 2 Site (IHSS No. 153).
. Pal l et Burn Site (I1HSS No. 154).

These sites are individually described bel ow.

1. Mound Site (IHSS No. 113) - The Mound Site contai ned approximately 1,405 druns containi ng
primarily depleted uranium and plutoniumcontam nated | athe coolant (i.e., petroleum
distillate oil). Some druns al so contai ned "Perclene" (Smth, 1975); perclene was a brand
nane of tetrachl oroethene (Sax and Lewi s, 1987). Sonme of the drummed wastes placed in the
Mound Site were in solid form (Rockwell International, 1987b). Initial renediation of the
Mound Site was acconplished in 1970, and the materials that were renoved were packaged and
shipped to an off-site DOE facility as radioacti ve waste. Subsequent surficial soils
sanpling in the vicinity of the excavated Mwund Site indicated 0.8 to 112.5 disintegrations
per mnute per gram (d/nmg) al pha activity. This radi oactive contamnation is thought to
have cone fromthe 903 Drum Storage Site via wind dispersion rather than fromthe Mund
Site (Rockwel|l International, 1987a).



2. Trench T-1 Site (IHSS No. 108) - The trench was used from 1954 until 1962 and contai ns
approxi mately 125 druns filled with depl eted uraniumchips (Dow Chem cal, 1971) and
pl ut onium chi ps coated with | athe coolant. The drunms are still present in this trench.

3. QI Burn Pit No. 2 Site (IHSS No. 153) - G| Burn Pit No. 2 is actually tw parallel
trenches that were used in 1957 and from 1961 to 1965 to burn 1,082 druns of oil containing
urani um (Rockwel | International, 1987a). The residues fromthe burning operations and sone
flattened druns were covered with backfill. Initial remedial activities were perfornmed in
the 1970s (Rockwel | International, 1987a).

4, Pallet Burn Site (IHSS No. 154) - An area southwest of Ol Burn Pit No. 2 was reportedly
used to destroy wooden pallets in 1965. The types of hazardous substances or radi onuclides
that may have been spilled on these pallets is unknown. [Initial renedial activities were
perforned in the 1970s (DCE, 1986).

2.1.2.3 East Trenches Area

The East Trenches Area consists of nine burial trenches and two spray irrigation areas (Figure
2-2). The trench nunbers and their respective | HSS designations are:

. Trench T-3 - | HSS No. 110.

. Trench T-4 - | HSS No. 111.1.
. Trench T-5 - | HSS No. 111.2.
. Trench T-6 - | HSS No. 111.3.
. Trench T-7 - | HSS No. 111. 4.
. Trench T-8 - | HSS No. 111.5.
. Trench T-9 - | HSS No. 111.6.
. Trench T-10 - IHSS No. 111.7.
. Trench T-11 - IHSS No. 111.8.

Trenches T-3, T-4, T-10, and T-11 are |located north of the east access road, and trenches T-5
through T-9 are located south of the east access road. The trenches were used from 1954 to 1968
for disposal of depleted uranium flattened, depleted uranium and pl utoni umcontam nated druns;
and sanitary sewage sludge. The wastes have not been disturbed since their burial.

I HSS nunbers 216.2 and 216.3 are part of the East Trenches Area and are designated as | HSSs
because they were used for spray irrigation of sewage treatnent plant effluent. The historical
di scharge of Pond B-3 was to this spray irrigation area. However, this practice has been
termnated, and the current Pond B-3 discharge is sent to Pond B-4.

2.1.3 Surrounding Land Use and Popul ati on Density

The RFP property is located in a rural area. Approximately 50 percent of the area within 10
mles of the RFP is in Jefferson County. The renminder is |located in Boul der County (40
percent) and Adans County (1Opercent). According to the 1973 Col orado Land Use Map, 75 percent

of this land was unused or was used for agriculture. Since that time, portions of this |and
have been converted to housing, with several new housi ng subdivisions being started within a few
mles of the Buffer Zone, southeast of the plant site. Land zoning is depicted in Figure 2-3.

A denogr aphi ¢ study, using 1990 census data, shows that approxinmately 1.9 mllion people lived
within the eight-county Denver netropolitan region. This region covers approxi mately 5,076
square mles and includes the follow ng counties: Adans, Arapahoe, Boul der, O ear Creek,
Denver, Douglas, Glpin, and Jefferson. The nost popul ated sector is to the southeast, toward
the center of Denver. This sector had a 1989 popul ati on of approxi mately 600, 000 people living
between 10 and 50 miles from Rocky Flats. Recent popul ation estinates registered by the Denver



Regi onal Council of Governnents (DRCOG for the eight-county Denver netro regi on have shown
di stinct patterns of growh between the first and second hal ves of the decade

Bet ween 1980 and 1985, the popul ation of the 8-county region increased by 197,890, a 2.4 percent
annual growth rate (DRCOG 1989). Between 1985 and 1990 a popul ation gain of 80,875 was
recorded, representing a 0.9 percent annual increase. The 1990 popul ati on showed an i ncrease of
9,300 (or 0.5 percent) fromthe sane date in 1989 (DRCOG 1990)

The RFP property is approxinmately 3 mles (north-south) by 4 mles (east-west). Figure 2-3
illustrates that this property consists of plant facilities surrounded by an area of undevel oped
I and known as the Buffer Zone (approxi mately 4,600 acres). The current and intended future use
of the Buffer Zone is as an undevel oped open area (i.e., "greenbelt") (AEC, 1972). Use of the
Buffer Zone as a greenbelt serves to preserve the natural ecological state of the land and
prevents devel opnent i medi ately adjacent to the plant area. There are eight public schools
within 6 mles of the RFP. The nearest educational facility is Wtt El ementary School, which is
approximately 2.7 mles east of the Plant Buffer Zone. The closest hospital is Centennial Peaks
Hospital, located approximately 7 mles northeast. The closest park and recreational area is
the Standl ey Lake area, approximately 5 niles southeast of the Plant. Boating, picnicking, and
limted overnight canping are pernmitted in the Standl ey Lake Recreational Area. Several other
smal | parks are located in comunities within 10 mles of the RFP. The closest nmjor park is
CGol den Gate Canyon State Park, |ocated approximately 15 mles to the southwest, providing 8,400
acres of general canping and outdoor recreation

O her national and state parks are located in the nountains west of the RFP, but all are nore
than 15 mles away.

Sore of the land adjacent to the RFP is zoned for industrial developnent. Industrial facilities
within 5 nmles include the forner TOSCO (The G| Shal e Conpany) |aboratory (40-acre site |ocated
2 mles south and now occupied by Analytica, Inc.), the G eat Wstern Inorganics Plant (2 mles
south), the Frontier Forest Products yard (2 mles south), the Idealite Lightweight Aggregate
Plant (2.4 mles northwest), and the Jefferson County Airport and Industrial Park (990-acre site
located 4.8 mles northeast).

Several ranches are located within 10 mles of the RFP, prinmarily in Jefferson and Boul der
Counties. They are operated to produce crops, raise beef cattle, supply mlk, and breed and
train horses. According to the 1987 Col orado Agricultural Statistics, 20,758 acres of crops
were planted in Jefferson County (total |and area of approximately 475,000 acres), and 68, 760
acres of crops were planted in Boulder County (total |and area of 405,760 acres). O ops
consisted of: winter wheat, corn, barley, dry beans, sugar beets, hay, and oats. Livestock
consisted of: 5,314 head of cattle, 113 hogs, and 346 sheep in Jefferson County; and 19, 578
head of cattle, 2,216 hogs, and 12,133 sheep in Boul der County (Post, 1989).

2.2 AFFECTED ENVI RONVENT
2.2.1 Physical Environnent

The natural environment of the RFP and vicinity is primarily influenced by its proximty to the
Front Range of the Rocky Mountains. The RFP is located directly east of the north-south
trendi ng Rocky Mountains at an el evation of approxinmately 6,000 feet above nean sea level. The
RFP is | ocated on a broad, eastward-sloping plain of overlapping alluvial fans. These fans
extend approxinmately 5 miles east of the Front Range and term nate where gentle slopes break to
lowrolling hills. The Continental Divide is approxinmately 16 niles west of the RFP. The
operational area at the RFP is | ocated near the eastern edge of the fans on a terrace between
the streamcut valleys of North Wal nut Creek and Wnan Creek. The Rocky Flats Al luvium (the
deposit of coalescing alluvial fans) is exposed at the surface and consists of a topsoil |ayer
underlain by as nuch as 100 feet of silt, clay, sand, and gravel

M neral resources found in the vicinity of the RFP include: sand, gravel, crushed rock, clay,
coal, and uranium There are no known clay, coal or uraniumdeposits within the RFP Buffer
Zone; however, these comodities are mined within 20 mles of the plant. The Schwartzwal der
UaniumMne is |ocated approxi mately 4 mles southwest of the RFP. This mine has been the

| argest producer of vein type uraniumore in Colorado and ranks anong the six largest of this
type in the United States (DOE, 1980). Active sand and gravel mines lie within the Buffer Zone



boundaries. In addition, there is an aggregate processing facility adjacent to the northwest
corner of the Buffer Zone that reopened in 1989. Q1 and natural gas production is also active
in nearby northwest Adans County and east central Boul der County.

Q1 and natural gas activities near the RFP site includes oil field devel opnents, pipeline, and
production operations. The closest nmajor oil and gas fields are in northwest Adans County
(Jackpot and Spindle Fields), and in east central Boul der County (Boulder Field). A natural gas
pi peline, which originates in Woni ng and proceeds across eastern Col orado into Cklahoma, is

| ocated approxinmately 10 miles north of the RFP in southern Boul der County. Local natural gas

pi pelines cross the south side of the RFP. The nearest refinery operation is the Conoco Refinery
located in Coormerce Gty about 20 niles east of the RFP. A north-south oriented oil pipeline
feeds into the refinery fromfields in northeastern Col orado and sout heastern Womn ng (Donal dson
and MacM |1l an, 1980).

There are four main drainages within the RFP property as shown in Figure 2-4. North Wl nut,
Sout h Wal nut, Rock, and Wnan Creeks all have intermttent streans. These drai nages enter
downstream reservoirs that provide drinking and irrigation water. There are a nunber of ditches
crossing the area that convey water collected off site to other areas of the RFP, Wl nut Creek,
or Woman Creek. Until late 1974, Plant wastewater had been di scharged i nto Wal nut O eek, and
until 1975, filter backwash fromthe raw water treatnent plant went into Wiman Creek. All
process wastewater is now either recycled or disposed through evaporati on. Evaporation residues
are solidified by the addition of Portland cenent, characterized, and subsequently nanaged
according to RFP waste nanagenent operating procedures. Sanitary wastewater is discharged in
accordance with the RFP's NPDES pernit effluent requirenents.

2.2.2 Regional and Local Hydrogeol ogy

The stratigraphic section that pertains to the RFP includes, in descending order, unconsolidated
surficial units (Rocky Flats A luvium various terrace alluviuns, valley fill alluvium and
colluviun) (Figure 2-5), Arapahoe Formation, Laram e Formation, and Fox Hlls Sandstone (Figure
2-6). Gound water occurs under unconfined conditions in both the surficial and shal | ow bedrock
units. In addition, confined ground-water flow occurs in deeper bedrock sandstones.

2.2.2.1 Aluvial Miterials

The Rocky Flats Alluviumunderlies a large portion of the RFP. The alluviumis a broad pl anar
deposit consisting of a topsoil layer underlain by up to 100 feet of poorly stratified silt,
clay, sand, gravel, and cobbl es.

Unconfined ground-water flow occurs in the Rocky Flats Alluvium which is relatively perneabl e
Recharge to the alluviumoccurs fromprecipitation, snownelt, and water |osses fromditches,
streans, and ponds that are cut into the alluvium General water novenent in the Rocky Flats
Alluviumis fromwest to east and toward the drainages. (Gound-water flowis also controlled
by pal eochannels in the top of the bedrock.) The water table in the Rocky Flats Al luviumrises
in response to recharge during the spring a declines during the remai nder of the year

Di scharge fromthe alluviumoccurs at mnor seeps in the colluviumthat covers the contact
between the al |l uvium and bedrock along the edges of the valleys. QOJR is situated on a terrace
of Rocky Flats Alluviumthat thins to the east or the RFP, and does not directly supply water to
wel I's | ocated downgradi ent of the RFP

Various other alluvial deposits occur topographically belowthe Rocky Flats Alluviumin the
Pl ant drainages. Colluvium (slope wash) nmantles the valley side slopes between the Rocky Flats

Al luviumand the valley bottons. |In addition, remants of younger deposits, including the
Verdos, Slocum and Louviers Alluvia, occasionally occur along the valley side slopes. Recent
valley fill alluviumoccurs in the active stream channel s.

Unconfined ground-water flow occurs in these surficial units. Recharge is fromprecipitation
percol ation fromstreans and ditches during periods of surface water runoff, and by seeps

di scharging fromthe Rocky Flats Alluvium Discharge is by seepage into other geol ogic

formati ons and streans, and by evaporation where the water table approaches the ground surface
The direction of ground-water flow is generally downsl ope through culluvial materials and then
along the course of the streamin valley fill materials. During periods of high surface water
flow, water is lost to bank storage in the valley fill alluviumand returns to the streamafter



t he runof f subsi des.

2.2.2.2 Bedrock Materials

The Oretaceous Arapahoe Fornation underlies surficial materials beneath the Plant. This

formation is a fluvial deposit conposed of overbank and channel deposits. It primarily consists
of claystone with sone sandstone and is nearly flat |ying beneath the Plant (less than a
2-degree dip) based on the draft seismc profiling report (Rockwell International, 1989a). The

sand bodies within the claystone are conposed of fine-grained sands and silts, and their
hydraul i ¢ conductivity is relatively | ow conpared to the overlying Rocky Flats Al luvium Total
formati on thickness varies up to 270 feet (Robson, Ronero, and Zaw stowski, 1981).

The Arapahoe Formation is recharged by ground-water novenents from overlying surficial deposits
and by | eakage fromstreans. The nain recharge areas are under the Rocky Flats Al uvium

al though sone recharge fromthe colluviumand valley fill alluviumis likely to occur along the
streamval | eys. Recharge is greatest during the spring and early sumer when rainfall and stream
flow are at a nmaxi numand water levels in the Rocky Flats Al luviumare hi gh. G ound-water
novenent in the Arapahoe Formation is generally toward the east, although flow wi thin individual
sandstones is not fully characterized at this time. Regionally, ground-water flowin the
Arapahoe Formation is toward the South Platte River in the center of the Denver Basin (Robson,
Ronero, and Zaw st owski, 1981).

The Laram e Formati on underlies the Arapahoe Formation and is conposed of two units, a thick
upper claystone and a | ower sandstone. The claystone is greater than 700 feet thick and is of
very |l ow hydraulic conductivity; therefore, the U S. Geologic Survey (Hurr, 1976) concludes that
RFP operations will not impact any units bel ow the upper claystone unit of the Larame

For mat i on.

The | ower sandstone unit of the Laram e Formation and the underlying Fox H s Sandstone
conprise a regionally inportant aquifer in the Denver Basin known as the Larame-Fox Hlls

Aqui fer. Aquifer thickness ranges from200 to 300 feet near the center of the basin. These
units subcrop west of the Plant and can be seen in clay pits excavated through the Rocky Flats
Al luvium The steeply dipping beds of these units west of the Plant (approximately a 50degree
dip) quickly flatten to the east (less than 2-degree dip) based on prelimnary results of the

hi gh resolution seismc reflection study (Rockwell International, 1989a). Recharge to the

aqui fer occurs along the rather limted outcrop area exposed to surface water flow and | eakage
al ong the Front Range (Robson, Wacinski, Zawi stowski, and Romero, 1981). In the vicinity of the
RFP, this would occur west of the Plant where the units subcrop.

Si xteen wells were conpleted in various zones within bedrock during the 1987 drilling program at
OR2. Although claystone was the nost frequently encountered |ithol ogy i medi ately bel ow the

al | uvi uni bedr ock contact, interbedded sandy, silty, and lignitic units with both gradati onal and
sharp contacts were present as well. Al of the bedrock encountered directly beneath surficial
material s was weat hered, and sone saturated sandstones were encountered.

2.2.3 Site Hydrol ogy
The foll owi ng di scussion of the site hydrology of QU2 includes ground water that occurs in
surficial and bedrock nmaterials, and surface water drainage patterns of the Wman O eek and

Sout h Wal nut Creek drai nages.

2.2.3.1 Gound Water

G ound water occurs in surficial materials (Rocky Flats Alluvium colluvium and valley fill
al luviun) and in Arapahoe sandstones and cl aystones at OJ2. These two flow systens, which are
hydraul i cally connected at shall ower portions of the Arapahoe Formation, are discussed
separately bel ow.

G ound Water in Surficial Mterials

Gound water is present in the Rocky Flats Alluvium colluvium and valley fill alluvium under
unconfined conditions. Recharge to the water table occurs as infiltration of incident



precipitation and seepage fromditches and creeks. In addition, detention ponds al ong Wman
Creek and South Wl nut Creek recharge the valley fill alluvium Figure 2-7 shows the
potentionetric surface of the uppernobst ground water neasured between April 4 and April 8, 1988,
and the locations of alluvial and bedrock wells in the vicinity of QJ2. The potentionetric
surface during April 1988 is typical of the spring tine water table at QJ2. The shal | ow
ground-water flow systemis quite dynamc with large water |evel changes occurring in response
to precipitation events that influence streamand ditch flow For exanple, between md-April
and Septenber 1986 water levels in wells 1-86 and 4-86 (conpleted in valley fill alluvium
dropped nore than 4 and 8 feet, respectively. Alluvial water |levels are highest during the

nont hs of May and June then decline during late summer and fall with sonme wells going conpletely
dry. Gound-water flowin the Rocky Flats Alluviumis generally fromwest to east, follow ng
the surface of the claystone bedrock. Al luvial ground water discharges to seeps, springs,
surface water drainages, and subcroppi ng Arapahoe Sandstone at QU2. Seeps and springs occur

al ong the edge of the Rocky Flats Alluviumterrace (at the alluviunlbedrock contact) and on the
side slopes of the terrace. Seeps and springs on the terrace side slopes may be due to thinning
of colluvial naterials. Gound water in colluvial materials south of the 903 Pad and East
Trenches Areas discharges to the South Interceptor Ditch (SID), and ground water in valley fill
materi al s di scharges to Wnan or South Wl nut O eeks.

Hydraul i ¢ conductivity values for surficial materials were estinmated from drawdown-recovery
tests perforned on 1986 wells during the initial site characterization, and fromslug tests
perforned on selected 1986 and 1987 wells during the Phase | R (Rockwell International, 1987a).
Mean hydraulic conductivities are 4 x 10[-4], 7 x 10[-4], and 9.5 x 10[-5] centineters per
second (cm's) for Rocky Flats, Wnan Creek Valley Fill, and South Wal nut Creek Valley Fill

Al luvium respectively.

Bedr ock Ground Water

Due to their relatively high perneability, the neandering |l enticular sandstones contained w thin
the claystones (i.e., the basal formation) provide the greatest potential for ground-water flow
in the Arapahoe Formation. Flow wi thin individual sandstones is assuned to be fromwest to
east, but the geonetry of the bedrock ground-water flow path is not fully understood at this
tinme due to its dependence upon the continuity of the sandstones and their hydraulic

i nterconnecti on (Robson, Ronero, and Zaw stowski, 1981). Evaluation of the lateral extent and
degree of interconnection of the sandstone units is a primary goal of the Phase Il Bedrock R
for OQR. Gound water recharged to sandstones occurs as infiltration fromalluvial ground water
wher e sandst ones subcrop beneath the alluviumand by | eakage from cl aystones overlying the
sandstones. Ground water fromthe basal formati on of the Arapahoe aquifer is used for
irrigation, livestock, watering, and donestic purposes. Wlls are |ocated east of the RFP

wi thin the Denver Basin.

There is a strong downward gradi ent between ground water in surficial nmaterials and bedrock.
Vertical gradients range fromO0.31 feet per foot (ft/ft) between wells 35-86 and 34-86 to 1.05
ft/ft between wells 41-86 and 40-86. These gradients inply a relatively high hydraulic
conductivity contrast between the surficial materials and bedrock, which is supported by
hydraul i ¢ conductivity test results

2.2.3.2 Surface Water

Surface water drainage patterns at the RFP are shown on Figures 2-2 and 2-4. A discussion of the
maj or QU2 surface water features, including the Woman G eek and South Wal nut Creek drainages, is
presented below. Collection and treatnment of the South Wal nut Greek Basin surface water and
seepage is being addressed in the IMIRA (EG&G 1991f) discussed in Section 1.

Wnman Creek

Wman Creek is |ocated south of the Plant, with headwaters in largely undi sturbed Rocky Flats
Al luvium Runoff fromthe southern part of the Plant is collected in the SID |ocated north of
the creek and delivered downstreamto Pond G2 (see Figure 2-2). Pond G 1 (upstreamof G 2)
receives streamflow fromWman Creek. Flowin Wman CGreek is also influenced by diversion of
wat er from Rocky Flats Lake into the creek by |ocal |andowners. The discharge fromPond CG1 is
diverted around Pond G2 into the Wonan Creek channel downstream Water in Pond G2 is treated



and nonitored prior to discharge. Discharge fromPond G2 is in accordance with the Plant's
NPDES permt (discharge point 007). Historically, discharge fromPond C2 has been to Wnan
Creek; however, since Cctober of 1989, treated water is being punped to the South Wl nut Creek
drai nage and flows off site via the Broonfield D version Canal

Flowin Wnan Creek and the SIDis intermttent. This has been observed by field investigation
crews since 1986

Sout h Wal nut Creek

The headwaters areas of South Wal nut Creek has been filled during construction of RPF
facilities. As aresult, floworiginates froma buried culvert located in the east-centra
portion of O, west of Building 991. Flowin the upper reach of South Walnut Creek is directed
to the south of Building 991 and under the Protected Area (PA) fence by a buried, corrugated
nmetal culvert. The culvert outlet is located in the South Wil nut Creek drai nage approxi mately
500 feet downgradient of the PA fence near the discharge of the sewage treatnment plant. A
concrete culvert and a second corrugated nmetal culvert also discharge into the South Val nut
Creek drainage just downgradi ent of the PA fence and north of the Mound Area. The flow fromthe
concrete culvert originates as seepage fromthe hillside south of Building 991 and flows into a
ditch along the slope. The corrugated netal culvert drains Plant runoff that collects in a

drai nage south of the PA. The conbined flow then enters the South Wal nut Creek detention pond
system Bel ow the detention ponds, South Wal nut Creek, North Wal nut Creek, and an unnaned
tributary join within the Buffer Zone to formWl nut Geek. Flowis routed around Great Wstern
Reservoir by the Broonfield Diversion Canal. Great Western Reservoir is |ocated approximately 1
mle east of this confluence and is a primary drinking water source for the residents of
Broonfi el d.

The South Wl nut Creek detention pond system consists of five ponds (B-1, B-2, B-3, B-4, and
B-5) that retain surface water runoff and RFP discharges for flood control, nonitoring, and
treatnment prior to downstreamrelease. Al flowin the pond systemis eventually detained in
Pond B-5, where it is treated and nonitored prior to discharge. Water is discharged from Pond
B-5 in accordance with the Plant NPDES permt (discharge point 006). Ponds B-1 and B-2 are
reserved for spill control, surface water runoff, or treated sanitary waste of questionable
quality. Pond B-3 is used as a holding pond for sanitary sewage treatnment plant effluent. The
hi storical discharge of Pond B-3 was a spray irrigation systemlocated in the vicinity of the
East Trenches; however, this practice has been termnated and current Pond B-3 discharge is
routed to Pond B-4. In addition to Pond B-3 discharge, Ponds B-4 and B-5 receive surface water
runof f fromthe central portion of the RFP. The surface water runoff received by Pond B-4 is
collected by the Central Avenue Ditch and the South Wal nut Creek Drainage

2.2.4 Meteorology and d i matol ogy

The area surrounding the RFP has a semarid climate characteristic of nuch of the central Rocky
Mountain regi on. Approximately 40 percent of the 15-inch annual precipitation falls during the
spring season, much of it as snow. Thunderstorns (June to August) account for an additional 30
percent of the annual precipitation. Autum and winter are drier seasons, accounting for 19 and
11 percent of the annual precipitation, respectively. Snowfall averages 85 inches per year
falling fromCctober through May (DOE, 1980). Tenperatures are noderate; extrenely warmand col d
weat her is usually of short duration. On the average, daily summer tenperatures range fromb55 F
to 85 F, and winter tenperatures range from20 Fto 45 F. The |ow average relative humdity (46
percent) is due to the blocking effect of the Rocky Muntains

Wnd, tenperature, and precipitation data are collected on Plant site and summari zed annual | y.
Table 2-1 presents the 1990 annual sunmmary of the percent frequency of wind directions (16
conpass points) divided into 6 speed categories. These frequency val ues are represented
graphically in Figure 2-8. Wnds at the RFP are predom nantly northwesterly. Wnds greater than
4,18 neters per second (nfs) (9.2 mles per hour nph ) with easterly conponents occur with a
low frequency. The Pasquill Stability Cass D represents the prevailing neteorol ogica
conditions for the RFP (EG&G 1991a), and average downwi nd directional frequencies

Speci al attention has been focused on di spersion neteorol ogy surrounding the Plant due to the
renote possibility that significant atnospheric releases mght affect the Denver netropolitan



area, which is located in the predom nant downwi nd (southeast) direction. Studies of air flow
and di spersion characteristics (e.g., Hodgin, 1983 and 1984) indicate that drainage flows (w nds
com ng down fromthe nountains to the west) turn and nove toward the north and northeast al ong
the South Platte River valley and pass to the west and north of Brighton, Col orado (DCE, 1980),
which is just north of Denver

2.2.5 Ecol ogy

The RFP site includes species of flora representative of tall grass prairie, short grass plains,
|l ower nontane, and foothills ravine regions. It is evident that the vegetative cover along the
Front Range of the Rocky Mountains has been altered by human activities such as burning, tinber
cutting, road building, and overgrazing for nmany years. Since the acquisition of the RFP
property, vegetative recovery has occurred as evidenced by the presence of grasses such as big
bl uestem and si deoats grama (two di sturbance-sensitive species). No vegetative stresses

attri butabl e to hazardous waste contam nati on have been identified (DOE 1980).

The aninmal life inhabiting the RFP and its buffer zone consists of species associated with
western prairie regions. The nost common |large nmammal is the nmule deer with an estimated

popul ati on between 100 to 125 pernanent residents. There are a nunber of snall carnivores, such
as the coyote, red fox, striped skunk, and long-tailed weasel. A profusion of snall herbivore
speci es can be found throughout the RFP and Buffer Zone such as the pocket gopher, white-tailed
jackrabbit, and the meadow vol e (DCE, 1980).

Wnan Creek supports an aquatic biota typical of high-prairie streans. Due to the |ow nutrient

content in Wnan Creek, the stream supports only small algal populations. Cattails and bullrush
are al so present. The rocky bottom of Wman O eek supports a relatively diverse biota conposed

of may flies, caddis flies, and other forms typical of clean water streans. Redsi de dace m nnows
are abundant in the streans and ponds; a few bluegill are also present (DCE, 1990a).

Bul | snakes and rattl esnakes are the nost frequently observed reptiles. Eastern yellowbellied
racers have al so been seen. The eastern shorthorned |izard has been reported on Plant site, but
these and other lizards are not commonly observed. The western painted turtle and the western
plains garter snake are found in and around nany of the ponds (DCE, 1980).

Commonl y observed birds include western neadow arks, horned | arks, norning doves, and vesper
sparrow. A variety of ducks, killdeer, and redw nged bl ackbirds are seen in areas adjacent to
ponds. Mallards and other ducks frequently nest and raise young on several of the ponds.
Common birds of prey in the area include marsh hawks, red-tail ed hawks, common birds of prey,
rough- | egged hawks, Swai nson's Hawks, Great Horned OnMs, and Burrowi ng Ods (DCE, 1980).

2.2.6 Threatened and Endangered Speci es

Rel evant laws and regul ations that protect threatened and endangered species include: NEPA of
1969, the Endangered Species Act (ESA) of 1973(Public Law 93-0205), the O ean Water Act (CWA) as
anmended (33 U.S.C 1251), and the Mgratory Bird Treaty Act (16 U S. C. 1701-711). Federa
agenci es nmust ensure that actions authorized, funded, or carried out by themw || not jeopardize
the continued exi stence of any endangered or threatened species (EGG 1991g)

Studi es were conducted at the RFP to identify potential habitat for threatened and endangered
speci es and ot her species of special concern (ERG 1991e). A literature search was conducted
to obtain informati on on sensitive species that may be present at the RFP and data on habitats
present on the site. Informati on on endangered species was obtained fromthe U S. Fish and
WIldlife Service (USFWs). The U S. Arny Corps of Engineers (COE) was contacted for information
on wetland plant species. The Col orado Natural Areas Program and Col orado Division of Wldlife
were contacted for information on state plant and ani nal species of special concern (E&G
1991e).

Habitat potentially suitable for four sensitive plant species: the Colorado butterfly plant
(Gaura neonexi cana var. coloradensis), the diluviumlady's tresses orchid (Spiranthes
diluvialis) the forktip threeawn (Aristida basiranea) and the toothcup (Rotala ranosior), is

al so present on the RFP site. However, no individuals of these species were observed during the
reconnai ssance surveys



The bal d eagl e (Haliaeetus |eucocephalus) was identified to occasionally use habitat between 0.3
and 1.1 mles fromthe RFP site during the winter nmonths. Habitat use by bald eagles on the site
is expected to be causal, if it occurs at all. No bald eagle nests occur on the RFP site (DCE
1990a) .

Results of RFP studies also indicate that habitats potentially suitable for the endangered
peregrine falcon (Fal co peregrinus) and the ferrugi nous hawk (Buteo regalis) are present at the
RFP site (EGG 1991g). Al though the peregrine falcon was not observed during the

reconnai ssance | evel surveys, two historic eyries are present within 10 nmles of the RFP site
The Peregrine Fal con Recovery Plan (USFW5, 1984) di scourages | and-use practices that woul d
adversely alter the character of their hunting habitat or prey base within a 10-mle radius of a
nesting cliff (including historical sites).

Potentially suitable habitat is also present for six sensitive wildlife species, including:
white-faced ibis (Plegadis chichi), ferrugi nous hawk (Buteo regalis), nountain plover
(Charadrius nmontanus), long-billed curlew (Nuneni us anericanus), Preble's neadow junpi ng nouse
(Zapus hudsonius preblei), and swift fox (Vul pes velox). Insufficient information is available
to determne if habitat for the sensitive species Texas horned |izard (Phyrnosona cornutun) is
present on the RFP site. Prior to undertaking actions that may affect potentially suitable
habi tat, focused surveys will be conducted to determne if sensitive wildlife species are
present.

The results of the aforenentioned studies that pertain to fauna indicate that habitat
potentially suitable for the endangered bl ack-footed ferret (Mistele nigripes) is present on the
RFP site. Black-footed ferrets require prairie dog col onies or conplexes of smaller prairie dog
colonies as habitat. In the northeast area of the plant site, approximately 15 acres were
identified as a prairie dog colony location. These 15 acres are part of a |l arger col ony
conprised of an estinmated 47 acres that is dissected by H ghway 128. This acreage is part of a
753-acre conplex that primarily occurs east of Indiana Street. Al though the 47-acre col ony by
itself is insufficient to support black-footed ferrets, the larger conplex is potentially
suitable habitat for ferrets. This 753-acre conplex is fragnented by several nmjor roads and

hi ghways. No confirnmed sightings have been reported for this area, but several unconfirned

si ghtings have been reported for the Denver area. Surveys of the 753-acre conplex may be
required to determine if the 15 acres present on the RFP site is habitat for the bl ack-footed
ferret. Surveys will be required only if potential developnent directly inpacts this col ony.
Based upon the information gathered for this survey, the USFWS i s not considering the area of
the RFP site as a re-introduction site for black-footed ferrets.

2.2.7 Sensitive Environnents - Wetlands and Fl oodpl ai ns

The rel evant |aws and acts which protect wetlands and fl oodpl ai ns include: NEPA, Executive Oder
(E. Q) 11990-Protection of Wtlands; all pertinent sections of the CWA, the Fish and Wldlife
Act plus associated coordination acts; and regul ati ons pronul gated under 10 CFR Part 1022 - DCE
Conpl i ance with Fl oodpl ai n Wet| ands Envi ronnental Revi ew Requirenents. The rul es pronul gat ed
under NEPA 42 U. S.C. 4321, et seq., in 40 CFR parts 1500 through 1508 state that all federa
agencies are required to consider the environnental effects to wetlands and floodpl ains for any
proposed acti on (E&G 1990d)

Aeri al photography for the 903 Pad, Mund, and East Trenches Areas was exam ned for wetl ands
identification, followed by limted site inspection (EGG 1990a). Wetl ands have al so been
identified along both the Woman Creek and SID drai nage areas (EG&G 1990a). The SID receives
surface water runoff fromthe southern part of the RFP facility with additional contributions
from QR2. However, drainage contribution to the SIDfromQJ is mninal. Evenly spaced drop
structures along the SID have | owered flow velocities, increased sedi nent accurul ation, and
created fairly dense linear stands of wetlands. Froma point due south of the 903 Pad and
extending to Pond G2, approxinmately 0.15 acres of wetlands are contained within this portion of
the SID. Two isolated stands of wetlands have al so been identified southeast of |HSS 140, where
ground water energes as seeps or springs. These two areas are each | ess than 500 square feet in
size. Wetland speci es observed were prinmarily comon cattails (Typha latifolia) (greater than
95 percent predom nance), spike rush(El eocharis nacrostachya) and bul | rush (Scirpus anericanus).
The wetlands prinmarily function as flow attenuation features with additional mnor contributions
towildlife habitat and water quality enhancenent. Drainage contribution to the SIDfromQJR is
m ni nal



A detailed floodplain anal ysis has delineated a narrow, 100-year floodplain along the linear
channel configuration of Wiman Creek estimated to be 100-feet wide (DCE, 1991a). Wnan Creek is
an intermttent streamflowing primarily in response to precipitation events and interaction

bet ween surface water and shall ow ground water. Initial site characterization studies conpleted
in 1986 record neasurable flow occurrences only at 4 of the 11 gauging stations along the

drai nage. Flow data for each of the four gauging stations was |ess than 10 gall ons per mnute
(DCE, 1990a).

Each of the proposed actions for the Subsurface IMIRA along with their anticipated inpacts to
fl oodpl ai ns and wetl ands, are described in Section 4. However, since the proposed actions are
not located in the above described floodplains or wetlands, it should be noted that the

provi sions of 10 CFR 1022, DCE Conpliance wi th Fl oodpl ai n/ Wet| ands Environnental Revi ew

Requi renents, do not apply.

2.2.8 Cultural Resources

NEPA (1969), the National H storic Preservation Act of 1966 (Public Law 89-665), and subsequent
| aw anendnments (Public Laws 91-243, 93-54, 94-422, 94-458) provide that all federal agencies
i npl enent prograns for the protection of cultural resources.

A CQultural Resources Survey of the RFP was conducted between 31 May and 23 June 1991 t hat
identified 45 cultural resources, none of which were recommended as eligible for listing on the
Nati onal Register of Historic Places (EG&G 1991a). In addition to the 45 sites |located during
the 1991 survey, there are six previously identified historic sites that were previously
determined not to be eligible for listing on the Nati onal Register for H storic Places. However
these sites were not re-evaluated during this site-wi de archeol ogi cal survey. The State Ofice
of Archeol ogy and H storic Preservation has determned that any action in the vicinity of QR
wi Il not inpact cultural resources (Burney, 1989).

2.3 CONTAM NANTS - DESCRI PTI ON AND SOURCES

The fol l owi ng di scussion of contam nant types and distribution are based on data and
interpretations presented in the Phase Il RI/FS Wrk Plan (EGG 1990c), Draft Renedia

I nvestigation Report (Rockwell, 1987a), and Draft Renedial Investigation Plan (Rockwell, 1988c).
Soil, ground water, and surface water were sanpl ed and anal yzed for radi onuclides and for the
Hazar dous Substance List (HSL) organics and inorganics. 1In general, soils in the vicinity of
the 1HSSs were found to contain | ow concentrati ons of VOCs, and occasionally el evated
concentrations of plutonium (Pu) and americium (Ar). Mst soil sanples contai ned phthal ates,
but this may be a result of field or |aboratory contam nation of the sanples. Carbon
tetrachloride (CA[4]), tetrachloroethene (PCE), and trichloroethene (TCE) are the primary VOCs
found in the upper hydrostratigraphic unit (this includes the alluviumand hydraulically

i nt erconnect ed bedrock sandstone [uppernost sandstone]) ground water flow systemat QJ2. Trace
el ements occurring above natural background levels in ground water include: strontium barium
copper, and nickel, and to a |l esser extent chrom um nanganese, selenium |ead, zinc, and

nol ybdenum Al so, nmjor cations and anions and total dissolved solids are sonewhat el evated
above background throughout and downgradi ent of the 903 Pad, Mound, and East Trenches Areas.
Urani um 238 i s the predom nant radi onuclide occurring above background in the upper
hydrostratigraphic unit ground-water flow system An evaporative concentration conceptual node
has been advanced that nmay explain concentrations of high total dissolved solids, netals, and
uraniumin ground water at OU2.

Organic contami nation is observed in seeps downgradi ent of the 903 Pad and in the upper reaches
of South Wal nut Creek at the Mound Area. Al so, there are sonewhat el evated concentrations of
total dissolved solids, major ions, strontium zinc, and uraniumat many of the surface water
stations. Seeps downgradi ent of the 903 Pad have al so been found to contain Pu and Am This is
postul ated to be due to the presence of contam nated suspended solids (i.e., soil) in the seep
water, and is based on the chemstry of Pu and Amin natural water systens and studi es perforned
by EGRG The literature indicates that Pu is practically insoluble under oxidizing and
near-neutral conditions (devel and, 1979) and Am strongly conpl exes with colloidal material and
shoul d exist in the particulate fraction (Olandini et al., 1990). That Pu and Amin surface
seep water is particulate in nature is also supported by prelimnary studies performed by EGG
(EGG 1991). The studies involved successive filtration of Q2 seep water with filter nedia
possessing various pore sizes (i.e., 0.45 mcronmeters (n), 0.2 m and 0.1 n). The filtrates



were then analyzed for Pu and Am The anal yses indicate that Pu and Amin surface water at OR

are associated with the particul ate phase. A nore, conprehensive successive filtration study to
exam ne the distribution of Pu and Am (i.e., dissolved versus particulate) in QR surface water

is being planned by EGRG at this tine.

Pu and Am occur above background in surface soils. Qher radionuclides and trace nmetals occur
at | ow concentrations and are infrequently above background, but may al so be soil contam nants
at the 903 Pad, Mund, and East Trenches Areas. Data suggest Pu and Amwere rel eased to soils
in the area via wind dispersion during initial renedial efforts at the 903 Drum Storage Site.
These radi onuclides occur in surface soils throughout the 903 Pad, Mund, and East Trenches
Areas and ot her downwi nd areas to the southeast.

The foll owi ng di scussion provides additional details of contam nation in OJR ground water

soils, sedinents, and surface water. Conprehensive ground-water nonitoring at the RFP has
occurred since 1986. Wells have been installed throughout the property and are sanpl ed
quarterly. Appendix B-1 presents a summary of VOCs, radionuclides, netals, and inorganic

contam nant concentrati ons above detection limts in the unconfined ground-water systemat OUJ2.
The extent of soil contami nation at the 903 Pad, Mound, and East Trenches Areas was determ ned
fromsoil sanples collected in 1987 during the Phase | R (Appendix A). Sanples were collected
fromboreholes drilled in and adjacent to known IHSS locations (Figure 2-9). Two-foot intervals
were conposited for VOCs, and 2- to 10-foot intervals were conposited for all other anal ytes.
Borehol es were not drilled into sites still containing wastes (the Trenches and 903 Pad) due to
potential health hazards to field workers and potential for release of waste constituents to the
environnent. Data for surface water and sedinents has not been tabulated in this | MIRAP because
these media are not directly relevant to the IMIRA Neverthel ess, a discussion of existing
contami nation in these nedia is provided in order to present a conprehensive description of the
nature and extent of contam nation at OUJ2.

2.3.1 Background Characterization

In order to facilitate the interpretation of chemcal results in non-background areas, a
background characterization programhas been i nplenmented to define the spatial and tenpora
variability of naturally occurring constituents. Field work was conducted in 1989, and a draft
Backgr ound Geochenical Characterization Report was prepared and submtted to the regulatory
agenci es on 15 Decenber 1989 (Rockwell International, 1989a). The draft report was updated in
Decenber 1990 to include additional rounds of ground-water and surface water sanples. The
docunent sunmarizes the background data for ground water, surface water, sedinents, and geol ogic
materials, and identifies prelimnary statistical boundaries (tolerance intervals) of background
variability. Spatial variations in the chem stry of geologic materials and water were addressed
by pl acing sanpl e | ocations throughout background areas at the Plant. Eval uation of tenpora
variations in water chemstry is ongoing

2.3.2 Soil Contam nation

The foll owi ng di scussions include a summary of VOCs, radionuclides, and netals concentrations
that are above detection limts in soils at QU2. This discussion is considered prelimnary
because soil sanples have not been collected in the actual waste burial areas (IHSS). This type

of sanpling will be conducted during the Phase Il RI.

2.3.2.1 Volatile Organic Contamnation

VOCs (including: PCE TCE, toluene, 2-butanone, CJ[4], acetone, and nethyl ene chloride) were
reported in sanples fromthe 903 Pad and East Trenches Areas. Cccurrences of total xylenes,

et hyl benzene, and tol uene were also reported for the 903 Pad Area, whereas 1-2-dichl oroethane

(1,2-DCA), 1,1,1-TCA and 1,1, 2-Trichloroethane (1,1,2-TCA) were reported in an East Trenches

borehol e. The Mound Area soils, like other portions of OQJ2, contained acetone (hundreds of

m crograns per kilogram) and nethylene chloride (typically tens of mcrograns per kilogram at
concentrations too | ow to unanbi guously denonstrate contam nation with these conmpounds.  her
organi c constituents in the Mound Area (PCE, CHO[3], 1,2-DCA) were |less nunerous and at | ower
level s than at other areas within OU2.



2.3.2.2 Inorgani c Contam nation

Radi onucl i de Cont am nati on

Based on the Phase | R borehole data, Pu and Amare the principal radionuclide contam nants
exhi biting el evated concentrations in soils. H ghest concentrations occurred in sanples that
included the surface soils in the area, and were typically on the order of 100 picoCuries per
gram (pG/g). Because many of the surface soil sanples were mxed into | arge conposites, the
Phase | R data do not elimnate the presence of radionuclides other than Pu and Am Cesi um 137,
tritium and uraniumwere detected, albeit at near background concentrations and in fewer than
10 sanples. Surface contam nation of soils with Pu and Amwas further denonstrated by recent
aerial and in situ radiological surveys (EGRG 1990a; EGG 1991b) (Figures 2-10 and 2-11). The
radi oactivity detected in that survey was associated with known radi oactive nmaterial storage and
handling areas (i.e., the 903 Pad), and was attributed to Pu, Am and a urani um decay product.
Soi|l sanpling indicated el evated concentrations of anericiumin soils east of the 903 Pad Lip
Site as high as 97 pC /g, and by inference fromtheir expected activity ratio, plutoniumas high
as 500 pG/g. Subsequent analysis of sanples fromthe area with high anericiumconcentrations

i ndi cated pl utonium concentrations as high as 457 pG/g. The cesium137 activity at RFP is at a
| evel consistent with global fallout.

Metal s Contam nation

Several netals occurred above background in soil sanples (alumnum arsenic, barium cadm um
calcium iron, nercury, nanganese, |ead, antinony, vanadium and zinc), although nost exceeded
background by less than a factor of two and/or in only one or two sanples. Appendix A presents
maxi mum netal concentrations in soils.

2.3.3 Gound-Water Contam nation

2.3.3.1 Volatile Oganic Contamnation

The primary VOCs in ground water (CO[4], PCE, and TCE) are portrayed by isopleths for alluvial
ground water in Figures 2-12 through 2-14and bedrock ground water in Figures 2-15 through 2-17.
This data provides a representative "snapshot" of ground-water contam nation at QJ2, i.e.,
previ ous and subsequent water quality data show simlar patterns of ground-water VOC

contam nation. The ground-water data in Appendix B-2 confirmthe rel ative dom nance of Cd[4],
PCE, and TCE in alluvial and shall ow bedrock ground water at OJ conpared to other VQOCs, and
docunents occurrences of 1, 1-dichloroethane (1, 1DCA), 1, 1-dichloroethene (1, 1-DCE),

1, 2-di chl oroethene (1,2-DCE), and vinyl chloride (all are possible degradation products of the
principal contam nants), and 1,1, 1-trichloroethane (1,1, 1-TCA), total -1, 2-DCE, 2-hexanone,
chloroform (CHA [3]), nethylene chloride, acetone, and carbon disulfide. The latter four

anal ytes were reported at levels below detection limt and therefore represent only estinated
val ues.

A review of Figures 2-12 through 2-17 suggest that the 903 Pad is the main source of CCl[4],
with possible contributions fromthe northern East Trenches. Also, the Mound Area appears to be

the main source of PCE, and TCE occurs throughout OU2 inplying nultiple sources.

2.3.3.2 Inorgani c Contam nation

Radi onucl i des

Appendi x B-2 shows that dissolved concentrations of the uraniumisotopes (U 234, U 235, and

U 238) have been above background at OUJ2. The naxi mum concentration for uranium 238 was

28 +/- 2 picoCuries per liter (pG/) in well 1287 in the 903 Pad Area. MNumerous occurrences of
uraniumat |ower concentrations and in wells conpleted in diverse |lithol ogi es denonstrate that
the distribution of uraniumis not thoroughly delineated at OJ2. Revi ew of unvalidated Pu data
(total and dissolved) for ground-water wells east-southeast of the 903 Pad indicates Pu in
ground water is generally at non-detectable levels (error termis greater than the reporter
value). The highest concentrations of Pu reported were in well 2-71 (total plutonium= 1.9 +/ -
1 pG/ on 3/11/87 and 32 +/- 3 pG/ in 1988). However, there are three other sanpling events
showi ng total Pu was non-detectable, and the reported value for 1988 is suspect because an exact



date for the sanple cannot be determ ned fromthe docunentation. Furthernore, there are seven
ot her anal yses for dissolved plutoniumfor this well where the radionuclide was non-detectabl e.
Because Pu and Amare infrequently detected in ground water at this well and el sewhere, it is
uncertain whether these radionuclides are actual ground-water contam nants.

Met al s

Metal s that exceeded background in one or nore wells in the second quarter of 1989 incl ude:

al um num antinony, arsenic, barium cadmum chromum copper, iron, lead, |ithium nanganese,
nercury, nolybdenum nickel, potassium selenium silver, strontium vanadium and zinc. A
summary of multiple sanpling events (Appendi x B-1) shows that only a subset of these anal ytes
repeat edl y exceed background and/ or exceed background by a wide nargin. The sporadic
exceedances of background, and the absence of apparent gradients in nmetal concentrations with
respect to | HSSs, hinders drawi ng definite conclusions as to whether these constituents are
derived from I HSSs.

Maj or | ons

Maj or ions and total dissolved solids (TDS) are somewhat el evated above background throughout
and downgradi ent of the 903 Pad, Mbund and East Trenches Areas (Appendix B-2). Total dissolved
solids typically ranged between 400 and 1,000 milligranms per liter (ng/l); chloride was
generally 30 to 100 ng/l, nitrate was 2 to 10 ng/l, and most sul fate concentrati ons were between
10 and 100 mg/l in the second quarter of 1989. In general, major cations were accordingly

el evated. The highest concentrations of major ions are in well 2987 southeast of the 903 Pad,

al though TDS in ground water at the northernnost wells (34-87 and 35-87) was also quite high in
(~ 1,000 mg/l).

2.3.4 Surface Water Contam nation

Surface water and surface seep stations in the vicinity of the 903 Pad, Mund, and East Trenches
Areas were sanpled during field activities from 1986 through 1991. The followi ng discussion is
based on all avail abl e data because many seeps or stream stations were dry during sone
sanplings. Surface water nmonitoring |l ocations are shown in Figure 2-18. The surface water seeps
are i medi atel y downsl ope and sout heast of the 903 Pad Area, and downsl ope and north of the
Mound Area and East Trenches Areas.

Because surface water at seeps and in streans represents groundwater discharge (internittent
di scharge with respect to streans), the surface water conpositions are simlar to those of |ocal
ground water. The data for both nedia show that PCE, TCE, CO[4], and their degradation

products are the principal VOCs and show very simlar major ion contents as well. However, there
is enough variability within stations so that it is not possible to denonstrate
sur f ace/ groundwat er connecti ons on a wel |l -by-well, seep-by-seep basis.

Seeps in the vicinity of the 903 Pad Lip Site have had significant concentrations of Pu and/or
Am However, the sanples contained suspended solids, and surface soils in the vicinity of the
seeps are contam nated with radionuclides. Furthernore, total radiochenistry data do indicate
not abl y hi gher Pu and Am concentrations than in filtered sanples (0.45 m nom nal pore size),
denonstrating that nmost of the radionuclides are in a particulate form Therefore, the |ocal
soils represent the nost direct potential source for seep contam nation. There is no imediate
threat to public health and the environnent posed by surface water contam nation because the
affected surface water is contained within the Plant boundary by existing detection ponds, and
is treated and nonitored prior to discharge for renoval of volatile organic contaninants and
suspended particulates to which radionuclides, if present, are likely to adsorb.

2.3.5 A r Contam nation

The 903 Pad Area is recogni zed as the principal source of airborne Pu contam nation at the RFP.
An extensive air nonitoring network known as the Radi oactive Anbient Air Mnitoring Program
(RAAMP) is maintained at the Plant in order to nonitor particul ate em ssions fromthe 903 Pad
Area and other Plant facilities. Hstorically, the particulate sanplers |ocated imediately
east, southeast, and northeast of the 903 Pad, Mund, and East Trenches Areas have shown the
hi ghest Pu concentrations. This finding is corroborated by the results of soil surveys that



indicate el evated Pu concentrations to the east, particularly southeast of the area. However,
RAAMP has found anbient air sanples for Pu to be well within the DCE guidelines of 20.0 x 10[ 6]
pQ/ established for the protection of human health (Rockwell International, 1987b).

2.3.6 Summary of Contami nation

The Phase | R investigations of environnental nedia | ead to the general conclusions that

vol atile organic and inorganic contamnation in soils, ground water, and surface water and

radi onucl i de contam nation in soils exist around several QU2 IHSS. The R al so determ ned that
the distribution and nagnitude of the contam nation can be better delineated via sanpling and
anal ysis planned for the Phase Il investigation.

TCE, PCE, and CO[4] are the principal organic contamnants in soils, surface, and ground
waters, with | esser anounts of their degradati on products and ot her conpounds at nunerous
sanpling sites throughout OJ2. Apparent Pu and Amin surface water sanples are other apparent
i ndi cators of RFP-derived contam nation.

Several netals and other inorganic constituents (including uraniun) are al so above background in
the environnental nedia, but the data do not permt unanbi guous conclusions with regard to
contami nation. The uncertainty results in part fromthe absence of clear concentration
gradients and fromthe limted know edge of the inorganic conposition of waste sources in OJR2.
Nat ural processes (e.g., evaporative concentration) may govern the source and distribution of
such inorganic constituents. This will be further investigated in the context of long-term
renmedi ation at OU2.

2.4 ANALYTI CAL DATA

Appendi x A of Volune Il presents a conpilation of volatile organic, inorganic, and

radi ochem stry data for all ground-water nmonitoring stations at OJ2 that are available at this
tine. Some of the data have been validated; they are identified in the appendices by a
qualifier adjacent to each datum The qualifiers "V' (valid), "A" (acceptable with
qualifications), and "R' (rejected) are assigned in accordance with the ER Program Quality
Assurance/ Qual ity Control (Q¥ Q) Plan (Rockwell International, 1989c). Rejected data either
did not conformto the Q¥ QC procedures, or insufficient documentation exits to denonstrate
conformance with these procedures. These data, at best, can only be considered qualitative
neasures of the analyte concentrations. The schedule for the IMIRA does not pernit waiting for
all data to be validated. However, the validated data and their simlarity to invalidated data
are considered sufficient for this | MIRAP/ EA

2.5 SITE CONDI TI ONS THAT JUSTIFY AN I M| RA

The IMIRA will provide information for selection, design, and inplenentation of the final
remedi al action that addresses subsurface VOC contam nation.

As discussed in Section 1, there is no immediate threat to public health and the environnent
posed by subsurface VOC contamination at OQR. d eanup of subsurface VOC contami nation at OJR2
will, therefore, be addressed in designing and inplenenting final renedial actions. However,
uncertainties with respect to the QU2 subsurface geology and its effect on site-specific

remedi al technol ogy perfornance presents many chall enges for selection and design of final
actions. Thus, the IMIRA is an investigative tool to resolve such uncertainties and streaniine
the RI/FS/renedial action (RA) process which is, the primary justification for the proposed
Subsurface IMIRA at Q2.



SECTI ON 3
| DENTI FI CATI ON OF SUBSURFACE | M | RA OBJECTI VES
3.1 OBJECTIVES OF | NTERI M MEASURES/ | NTERI M REMEDI AL ACTI ON

The prinmary objective of the Subsurface IMIRA is to provide information that will aid in the
sel ection and design of final renedial actions at QU2 that will address renoval of suspected
resi dual free-phase VOC contamination. In general, the information to be collected includes
subsurface characterization and site-specific technol ogy performance data, which can be used in
the FS renedial alternatives evaluation and final renedial systemdesign. The IMIRA will be
conprehensive in that subsurface geological data will be collected for a mninmumof three
different O |ocations. Based on the neetings between DOE, EPA, and CDH during the Fall of
1991 (Section 1), DCE is proposing this Subsurface | MIRAP/EA that specifies treatability
testing at the 903 Pad, Mound, and East Trenches Areas for the inplenentation and eval uati on of
VOC source renoval technol ogi es.

3.2 COWPLI ANCE W TH ARARS AND PROTECTI ON OF HUVAN HEALTH AND THE ENVI RONMENT

The NCP [40 CFR 300.430 (e)] requires that, in devel opnent of renediation goals, the follow ng
be consi dered

. ARARSs.

. For systemi c contami nants, concentration levels that will not cause adverse effects
to the human popul ati on and sensitive subgroups over a lifetine of exposure.

. For carcinogens, exposure |evels represent an upper bound lifetine cancer risk
between 10[-4] and 10[-6]. The 10[-6] risk level is to be used as a point of
departure when ARARs are not available or are not sufficiently protective because of
mul tiple contam nants or nultiple exposure pathways

. Factors related to detection limts.

. For current or potential sources of drinking water, attainment of Maxi mum
Cont ami nant Level Goals (MCLGs) or Maxi mum Cont am nant Level s(MCLs), if MCLGs are
zero.

. Attai nment of CWA anbient water quality criteria (AWX), where rel evant and

appropri ate.

The 1AG in paragraph 150, states "InterimRenedial Actions/Interim Masures shall, to the
greatest extent practicable, attain ARARs." Also for interimactions, the NCP [40 CFR

300. 430(f)] specifically notes that an ARAR can be waived if the action is to becone part of the
final renedy that will attain ARARs.

This section identifies and anal yzes ARARs rel evant to the proposed Qperable Unit No. 2
Subsurface IMIRA. Because a renedial action would be considered an on-site IMIRA to be

adm ni stered under CERCLA, only substantive and not adm nistrative requirenents of regul ations
(such as RCRA) apply. Pernmits, for exanple, are not required (per paragraph 121 of the IAG.

3.2.1 Applicable or Relevant and Appropriate Requirenents

"Applicable requirenments,” as defined in 40 CFR 300.5, nean "those cl eanup standards, standards
of control, and other substantive requirenments, criteria, or limtations promnul gated under
federal environnental or state environnental or facility siting laws that specifically address a
hazar dous substance, pollutant, contami nant, renedial action, location, or other circunstance
found at a CERCLA site. Only those state standards that are identified by a state in a tinely
manner and that are nore stringent than federal requirenents nay be applicable.” "Rel evant and
appropriate requirenents,” also defined in 40 CFR 300.5, nean "those cl eanup standards

standards of control, and other substantive requirenents, criteria, or limtations pronul gated
under federal environnmental or state environnental or facility siting |laws, that, while not



"applicable' to a hazardous substance, pollutant, contam nant, renedial action, |ocation, or
other circunstance at a CERCLA site, address problens or situations sufficiently simlar to
those encountered at the CERCLA site that their use is well suited to the particular site. Only
those state standards that are identified in a tinely manner and are nore stringent than federa
requirenents may be rel evant and appropriate.” According to CERCLA 121(d)(2), in order to be
consi dered an ARAR, a state requirenent nust have been "pronulgated." As defined in 40 CFR
300.400(g) (4) of the NCP, the term"pronul gated" neans that the requirenent is of genera
applicability and is legally enforceable.

3.2.2 Itens to be Considered

In addition to ARARs, advisories, criteria, or guidance nay be identified as to be considered

(TBC) for a particular release. As defined in 40 CFR 300.400(g)(3), the TBC category consists
of advisories, criteria, or guidance devel oped by EPA other federal agencies, or states that

may be useful in devel oping renedies. Unlike ARARs, use of TBCs is discretionary.

3.2.3 ARAR Categories

In general, there are three categories of ARARs. These categories are

. Anbi ent or chem cal -specific requirenents.
. Locati on-specific requirenments
. Performance, design, or other action-specific requirenents.

Each category is discussed in nore detail bel ow.
3.3 AMI ENT OR CHEM CAL- SPECI FI C REQUI REMENTS

Anbi ent or chemical -specific requirements set health- or risk-based concentration limts in
various environnmental nedia for specific hazardous substances or pollutants. These requirenents
set protective cleanup levels for the chem cals of concern in the designated nedia, or nmay act
as action-related requirenents in indicating a safe level of air em ssion or wastewater

di scharge. The chemi cal -specific ARARs identified herein are used in defining the renediation
goal s for discharge of treated ground water to surface water.

ARARs are derived primarily fromfederal and state health and environnental statutes and
regul ations. Where background concentrations for constituents are above the ARAR for that
constituent, a waiver fromthe ARAR nay be appropriate (e.g., technical inpracticability).

A summary of ARARs for the contam nants found to exceed background in QU2 ground water are
presented in Appendix C, Table G 1 and includes ARARs for volatile organics, netals,
conventional pollutants, and radi onuclides. TBCs are also identified in Table G 1 where ARARs
do not exist, and are used as goals for ground-water treatnent, where necessary to be
protective.

The two sets of ARARs identified in Table G 1 are those previously established for the QUL
ground-water treatnment facility and for the QU2 South Wal nut Creek surface water treatnent
facility. These ARARs were established by the regul atory approval of the respective | RAPs that
define the IMIRAs for QUL and OJ2. Both of these treatment facilities are candidates for the
treatnment of ground water extracted during the Subsurface IMIRA. A third candidate facility is
the Building 231/374 treatnent systens. The Building 231/374 facility is a zero discharge
treatnment system therefore, water quality chem cal -specific ARARs are not applicable

There are a nunber of potential QU2 ground-water contam nants for which ARARs were not
identified in the respective QUL and QU2 I RAPs, i.e., these contam nants were not expected to be
present in the influent based on the quality of the water the systens were designed to treat.
These contaminants are identified in Table G1. For this IMIRA ARARs or TBCs (in the absence
of an ARAR) have been identified for these contam nants by applying the ARAR rationale in the
respective | RAPs, and selecting the rationale (and ARAR) that was nobst stringent. This
technique is used for the Subsurface |IMIRA to provide conservative effluent standards for al
potential OJ ground water contam nants. It is not, however, considered a basis for establishing



ARARs for future renedial efforts at the RFP. DCE is preparing a consolidated approach to
establ i shing ARARs for future renedial activities that it plans to offer to EPA and CDH in the
near future. This consolidated approach will provide the prem se for discussions with EPA and
CDH on the ARAR sel ection nethodol ogy to be used for renediation at all operable units at the
RFP.

O the el enents/conpounds detected in ground water at QU2, ARARs or TBCs cannot be identified
from environnental regulations and gui dance for: 4-nethyl-2-pentanone, 2-hexanone, calcium
nagnesi um pot assi um sodium strontium bicarbonate and cesi unf 137].

[Note: As discussed in Section 2.3.3., cesiunf137] is not an RFP contam nant.) For these
constituents, background concentrations (EGG 1990b) are used as goals for the IMIRA
For organic contam nants, background is considered the Contract Laboratory Program (CLP)
Contract Required Quantitation Limts (CRQ).]

Regardl ess of ARARs, the systemultinately used for treatnent of ground water in this IMIRA
will be selected based on the ability of the treatnent systemto renove the contam nants
actually measured in the extracted water, e.g., the QUL facility will not be used if the ground
wat er contains above background pl utoni umor anericium concentrati ons because this facility was
not designed for their removal. (Note: The unit processes in the QUL facility potentially can
renmove plutonium americium but treatment perfornmance for renoval of these radi onuclides would
have to be denonstrated before O ground water is transferred there for treatnment.) Likew se
the Building 231 facility utilizes activated carbon for organic contam nant renoval, and the
presence of nethylene chloride, vinyl chloride, chloroformor ketones in extracted ground water
woul d render this facility inappropriate for use. The South Wal nut Oreek Basin Treatnent System
has been designed to treat water containing all of the potential OUJ2 contam nants. Based on
current data, this treatnent systemis the preferred systemfor the Subsurface | MIRA

Treat nent perfornmance considerations for selection of the Subsurface | MIRA ground-water
treatnment systemis discussed further in Section 4.

3.4 LOCATI ON- SPEC FI C REQUI REMENTS

Location-specific ARARs are limts placed on the concentration of hazardous substances or the
conduct of activities solely because they occur in certain locations. These nay restrict or
preclude certain renmedial actions or may apply only to certain portions of a site. Exanples of
l ocation-specific ARARs that pertain to the IMIRA are federal and state siting |l aws for
hazardous waste facilities (40 CFR 264.18, fault zone, and floodplain restrictions), and federa
regul ations requiring that actions mnimze or avoid adverse effects to wetlands (40 CFR Part 6
Appendi x A and 40 CFR Parts 230-231).

More specifically, in addition to the requirenents described above, pertinent |ocation-specific
ARARs include: Colorado requirenments for siting of hazardous waste facilities and wastewater
treatnent facilities (Col orado Revised Statue 25-15-101, 203, 208, 302 and 25-8-292, 702
respectively); National H storic Preservation Act requirements for preservation of significant
articles and historic properties (36 CFR Parts 65 and 800, respectively); federal critica

habi tat protection requirenents (50 CFR Parts 200, 402 and 33 CFR Parts 320-330); and federal
requirenents for the protection of fish and wildlife resources (40 CFR 6. 302).

A summary of |ocation-specific ARARs, which this IMIRAwi Il attain to the greatest extent
practicable, is presented in Table C 4.

3.5 PERFORVANCE, DESI G\, OR OTHER ACTI ON- SPECI FI C REQUI REMENTS

Performance, design, or other action-specific requirenents set controls or restrictions on
particular kinds of activities related to managenent of hazardous substances or pollutants.
These requirenents are not triggered by the specific chemcals present at a site, but rather by
the particular IMIRA actions that are part of this plan. Action-specific ARARs are

t echnol ogy- based perfornance standards, such as the Best Avail abl e Technol ogy (BAT) standard of
the Federal Water Pollution Control Act. Oher exanples include RCRA treatnent, storage, and
di sposal standards, and CM pretreatnent standards for discharges to publicly owned treatnent

wor ks (POTW .



RCRA | and di sposal restrictions (LDR) for certain contam nants (40 CFR Part 268.40) are al so
action-specific ARARs for the disposal of secondary wastes generated during water treatnent.

Any wastes, hazardous or not, are subject to CERCLA section 121(d)(3), also known as the
"off-site policy." The "off-site policy" requires that CERCLA wastes be shipped off site only
to facilities in conpliance with applicable federal and state |aws. Action-specific ARARs that
will be attained by the IMIRA to the greatest extent practicable are included in Table G 3.
Table G2 presents RCRA LDRs that are potentially ARAR for placenent or |and disposal involving
non-ef fl uent wastes (e.g., treatnent sludges, excavated soils, used treatnent materials) if they
nmay be determined to contain hazardous wastes. LDR requirenments nay be rel evant and appropriate
for wastes that are not hazardous wastes, as defined in 40 CFR Part 261, but do contain

hazar dous substances. Any wastes generated by the IMIRA will be evaluated to determine if they
are identifiable as hazardous wastes. At present, no determ nation has been nade whether the
antici pated contam nants of wastes fromthe IMIRA are |isted hazardous wastes. However, IMIRA
wast es, such as spent carbon nay be found to be characteristically hazardous (40 CFR part 261
Subpart C).

Action-specific ARARs also exist for air emssions fromthis IMIRA The Colorado Air Quality
Control Conmm ssion (AQCC) has established em ssion control regulations for the protection of
state air quality. Relative to this IMIRA AQCC regul ations provide pertinent requirenents
that nust be considered. Action-specific ARARs, which the IMIRA will attain to the greatest
extent practicable, are included in Table C 3.

AQCC Regul ation 7 (5 CCR 1001-7) provides requirenents for sources of VOCs that are associ ated
with the formati on of ozone. Regulated sources of VOCs nust inplement Reasonably Achi evabl e
Control Technol ogy (RACT) and describe any control neasures in an em ssion permt application to
the Air Quality Control Division (AQCD). According to AQCC Regulation 3, Section IIl.D, the
threshold for the pernmit requirenent is emission of 1 ton or nore of VOCs per year. As defined
in Section G of the AQCC Commobn Provi si ons Regul ati ons, RACT neans a technol ogy that will

achi eve the maxi num degree of em ssion control that a particular source is capable of neeting,
and which is reasonably avail abl e consi dering technol ogi cal and economic feasibility.

The IMIRA W Il not enmit VOCs in excess of 1 ton/year because a vapor treatnent systemw || be
used to renove in excess of 99 percent of the VOCs. However, the treatnent system woul d
constitute a RACT.

AQCC Regul ation 8 (5 CCR 1001-8) includes requirenents for the control of hazardous air
pollutants. O the potential contaminants in this IMIRA beryllium benzene, nercury, |ead,
and vinyl chloride are considered hazardous air pollutants according to this regulation. Wth
the exception of lead, the requirenments of Regulation 8 are neither applicable nor relevant and
appropriate to this IMIRA In general, the controls of Regulation 8 apply to em ssion sources
that use or manufacture material containing the hazardous air pollutant. Since this IMIRA will
nei t her use nor manufacture any of the hazardous air pollutants, the emssion limt provisions
of Regulation 8 are not ARAR however, they do provi de useful guidance to be considered. Wth
respect to lead, the emission limt of 1.5 microgranms per cubic neter ( ug/nf3]) applies to any
stationary source. Therefore, the standard may be applicable to the IMIRA and accordingly, has
been applied as ARAR

Under EPA regul ations at 40 CFR Part 61 Subpart H, hazardous air pollutant restrictions also
exi st for radionuclide emssions at DOE facilities. These regulations require nonitoring to
ensure that any radionuclides emtted do not result in any nenber of the public receiving an
effective dose equivalent or nore than 10 mlliradi ation equival ent nman per year (nreniyr).
Because this standard applies to RFP as a whole, plant enmissions are regularly assessed. The
pl ant em ssi ons have been found to fall orders of magnitude bel ow the standard. Em ssions from
the IMIRA W Il be nmonitored and the results incorporated with the plant data.

A table sumarizing restrictions on IMIRA air enmissions is presented in Table C5.

DCE requirenments for worker protection in hazardous waste operations and energency response (DCE
O der 5480) are applicable to workers involved in hazardous substance-rel ated activities. Even
t hough these requirenents are not environnental in nature, and therefore, are not considered
ARARs, they nust be satisfied.



SECTI ON 4
PROPCSED ACTI ONS

This IMIRA involves application of in situ vacuum enhanced vapor extraction at three different
subsurface environnments at OR for renoval of suspected, residual free-phase VOCs fromthe
vadose and saturated zones. The three subsurface sites selected for inplenentation of the
IMIRA differ in their expected geol ogy and nature of contami nation. Each of the three selected
sites are located within one of the three primary O areas: 903 Pad, Mund, and East Trenches.
As discussed in this section, each of the sites offer unique challenges for in situ renediation
of the subsurface.

I mpl enent ati on of the proposed in situ vacuum enhanced vapor extraction actions may be
conplicated by uncertainties resulting frominconplete site characterization of Q2. A phased
i npl enentati on of the proposed actions is therefore proposed to ensure project success. The
pl anned phases of inplenentation include:

. Location of test sites.
. Pil ot testing.
. Post-pil ot operation (if deened beneficial).

The first phase is the location of suitable test sites at the 903 Pad, Mund, and East Trenches

Areas. Data fromthe Phase Il R wll be used to pinpoint locations for the vapor extraction
and injection wells. In the event that these data do not provide enough infornmation to sel ect
well locations, a soil vapor survey wll be conduct ed.

The second phase involves in situ pilot testing of the proposed vapor extracti on systens at each
of the test sites. Information collected during the pilot studies will aid in the selection,
design, and inplenentation of final subsurface VOC renoval actions at OJ2. Information fromthe
pil ot study phase will also be used to assess the benefit of pursuing the final phase of the
IMIRA post-pilot study operation of the systens with system nodifications as appropriate.

The final phase of IMIRA inplenentation is post-pilot operation (if deened beneficial) of the
vapor extraction systens at the three O test sites. EPA OSVEER (bservational / Streani i ned

Appr oach net hodol ogy has been used to fornmul ate the proposed actions to mnimze difficulties in
the execution of this IMIRA The Chservation/ Streanlined Approach invol ves devel opnment of a
renmedi al action based on probable site conditions that are identified using existing
information, and that are nodified as necessary as additional information is gained during

i npl enent ati on.

Prior to presentation of the proposed actions, it is useful to consider the rational e behind
sel ection of in situ vacuum enhanced vapor extraction for this IMIRA This background
information is presented in Section 4.1. Section 4.2 describes the process that is used to
critically evaluate the effectiveness, inplenentability, and environnental inpact of the
proposed actions. Sections 4.3 through 4.5 present and eval uate each of the proposed actions at
the 903 Pad, Mund, and East Trenches Areas, respectively. Section 4.6 presents a detailed
description of existing or planned RFP water treatment facilities that could potentially be used
to treat contam nated ground water generated during Subsurface | MIRA dewatering operations.
Section 4.7 presents an environnmental assessnment of the No Action Alternative with respect to
QU2 subsurface VOC contami nation, and Section 4.8 provides a summary conpari son of environnental
impacts fromthe proposed renedial actions and the No Action A ternative.

4.1 RATIONALE FOR | M | RA TECHNOLOGY SELECTI ON

NCP gui dance states that "few alternatives, and in sone cases, perhaps only one, should be
devel oped for interimactions." Based on a review of technol ogies available for in situ
renoval / destruction of VOCs, only one renedial alternative, in situ vacuum enhanced vapor
extraction, was selected for inmediate inplenentation in the Subsurface IMIRA A second
technol ogy, in situ steamstripping, is also being considered for investigation as part of this
I M| RA because it has the potential to recover both VOCs and radi onuclides, and the technol ogy



is currently being tested by DCE.

The technol ogy revi ew process involved identification of potentially feasible
VOC- renoval / destruction technol ogi es foll owed by evaluation with respect to the foll ow ng
criteria:

. Achi eve | M| RA objective.
. Address the source of the dissol ved-phase ground-water plune.
. M nim ze the risk of spreading contam nation

As discussed in Section 3, the prinmary objective of the IMIRA is to collect information that
will aidin selection and design of final OJ renedial actions that address subsurface residua
free- phase VOC contam nati on

Source renoval played an inportant role in the technol ogy revi ew process. The organic

contami nants at QU2 are primarily chlorinated solvents (PCE, TCE, and carbon tetrachloride).
Al of the chlorinated solvent contam nants at OJ2 have specific gravities greater than 1.0
(i.e., heavier than water). Liquids with this property are referred to as Dense Non- Aqueous
Phase Liquids or DNAPLs. These substances have very low solubilities in water, on the order of
100 to 1,100 ng/l (parts per mllion). For this reason, classical renedial actions |ike
ground-wat er extracti on and aboveground treatnent will not renediate the site in atinely
manner. Punp and treat technol ogies require that the source material first dissolve into the
ground water. For exanple, renoval of a 55-gallon solvent spill in this manner would require
punpi ng approxi mat el y 45, 000, 000 gal l ons of ground water with an average concentration of 2
ng/l. Furthernore, the water bearing formations at OJ2 are not expected to yield |arge vol unes
of water due to their low perneabilities. Therefore, technol ogies that have the potential to
directly renove the source material were considered desirable

Finally, the review process involved exam ning technol ogies with respect to their risk of
spreadi ng VOC and radi onuclide contam nation. This is particularly inportant at QU2 due to the
potential nobilization of radionuclides that nmay be present at the test sites, specifically
urani um plutonium and anericium Radionuclide nobility in the aquifer is sensitive to
fluctuations in tenperature and pH Candi date renedi al technol ogies were elimnated from
further consideration if they posed any unknown risk of uncontrolled nobilization of

radi onucl i des or VCCs.

Candidate in situ renedial technol ogi es considered for the Subsurface I MIRA included

. Dehal ogenati on

. Chem cal oxidation

. Steam stri ppi ng

. Bi or enedi ati on

. Vacuum enhanced vapor extraction

In situ dehal ogenation involves introduci ng an aqueous dehal ogenati ng sol uti on such as sodi um
borohydrite solution or zinc and acetic acid into the affected portion of the aquifer

Dehal ogenating solutions are reductants that |iberate nascent (atom c) hydrogen, which replaces
chlorine atonms on the solvent nolecules, significantly reducing their toxicity. However, there
are process uncertainties with respect to uncontrolled nobilization of radionuclides that may be
present in the subsurface. The dehal ogenation solutions may, for exanple, |ower the pH of the
ground water or degrade subsurface humc materials, potentially increasing radi onuclide
mobility. Bench-scale treatability studies will be perfornmed to resolve this uncertainty prior
to consideration of the technology for field inplenentation

In situ chem cal oxidation involves introducing an aqueous oxi di zing solution such as a
conbi nation of netallic iron and hydrogen peroxide (i.e., Fenton's reagent) into the affected
portion of the aquifer. The oxidizing agent (hydroxyl radical in the case of Fenton's reagent)



reacts with the VOCs to nmineralize themto carbon dioxide and water. Prelimnary results of
bench-scal e testing of chemical oxidation for the 881 HIllside ultra-violet (W)

per oxi de/ oxi dation treatnent system have indicated successful destruction of VOCs containing

car bon-car bon doubl e bonds (i.e., TCE, PCE, etc.). The results have suggested poor destruction
efficiencies for VOCs not containing the reactive carbon-carbon doubl e bonds (i.e, carbon
tetrachloride, 1,1,1-TCA etc.). A so, as discussed above for in situ dehal ogenation, there are
uncertainties associated with chemical oxidation with respect to uncontrolled nobilization of
radi onuclides. Therefore, treatability studies exam ning chenmical oxidation will be conducted
in the laboratory prior to consideration of the technology for field inplenentation

In situ biorenediation utilizes naturally occurring or cultured mcroorgani sns to degrade VCCs.
Nutrients and co-netabolites are injected into the subsurface to augnment and sustain the m crobe
popul ations. Biorenedi ati on has successfully treated nany non-hal ogenat ed hydrocarbons, but has
been | ess successful w th hal ogenated conpounds. Nonethel ess, recent progress in biorenediation
research indicates that this technol ogy holds prom se for the degradati on of hal ogenated organic
conmpounds. At this time, however, inclusion of biorenediation investigations in the Subsurface
IMIRA at O is premature. |f future research progress indicates that biorenediation is a
practical alternative for degradation of free-phase chlorinated solvents, this technol ogy will
be tested to exanmine its applicability for QU2.

In situ steamstripping includes injection of pressurized steamto displace ground water and
vapori ze free-phase VOCs trapped in the aquifer and vadose zone soils. Subsurface tenperature
increases associated with the injected steam along with a reduction in subsurface pH nmay be
effective in solubilizing radi onuclides adsorbed to the subsurface nmatrix. Recovery wells are
used to collect dissolved, free-phase and/or vapor-phase VOCs and di ssol ved radi onucl i des.
Condensation of steam and VOCs occurs at the steamfront, which expands vertically and laterally
over tine. The orientation of the steamfront is critical to prevent the dowward m gration of
condensed freephase VOCs. However, uncertainties associated with maintaining the steamfront at
the proper angle and the effectiveness of radi onuclide desorption and sol ubilization require
that in situ steamstripping be first exam ned on a bench scale prior to field testing
Treatability studies examning this technology are currently being conducted by Law ence

Li vermore National Laboratory (LLNL) in Livernore, California. Because in situ steamstripping
has the potential to recover both VOCs and radionuclides, and this technology is currently being
investigated by DOE, it is being considered for further investigation as part of this Subsurface
IMIRA  An additional project phase nay, therefore, be added to the Subsurface IMIRA to
conduct an in situ steamstripping pilot test after the results of LLNL study are assessed.

In situ vacuum enhanced vapor extraction involves the installation of one or nore vapor
extraction wells within or adjacent to an area containing residual free-phase hydrocarbons. The
wells are manifolded into a vacuum punp and the vacuuminduced in the subsurface creates a sweep
of air through the formation. The induced air flow volatilizes and renoves the residual free-
phase sol vents. Separate wells may al so be used to inject anbient or heated air into the

formation to increase airflow through the contaminated area. |In order to address residua
contam nation held in the aquifer material, the water table nust be | owered by punping to expose
the residual DNAPL to the air flow induced in the formation. In situ vacuum enhanced vapor
extraction coupled with water table depression satisfies the three criteria |listed above and has
been selected for the Subsurface IMIRA at Q2. It will provide data that will be useful in the
sel ection and design of a final action as it is potentially applicable at all QU2 sol vent spil

or burial sites. It addresses the source of the dissol ved-phase groundwater plune and reduces

the likelihood of additional contam nants mgrating fromthe vadose to the saturated zone. This
t echnol ogy does not invol ve subsurface injection of liquid reagents, so there is little
probability of spreading the VOC contamination. |In addition, nobilization of radionuclides that
nmay be present is not expected because no change in ground-water pH is expected

Actions involving in situ vacuum enhanced vapor extraction are proposed at three |ocations
within QR2: |HSS No. 112, a former drumstorage site at the 903 Pad Area; |HSS No. 113, a
former drum storage site at the Mound Area; and IHSS No. 111.1, a burial trench at the East
Trenches Area. The locations of these |HSSs are shown on Figure 2-2. Vapor extraction

t echnol ogy can be universally applied at all proposed test |ocations given adequate formation
perneability to air and a known residual DNAPL |ocation. However, application of this technol ogy
wi Il be custom zed to the site-specific hydrogeol ogi c and contam nant distribution conditions
Water table depression efforts will be applied only at those sites where a significant saturated
t hi ckness exists (>3 feet). Additional differences in vapor extraction technol ogy application at



the three test sites will include site-specific extraction and air injection well placenent and
design. Site-specific considerations are discussed in Sections 4.3 through 4.5

4.2 EVALUATI ON OF PROPCSED ACTI ONS

This section discusses the elenents of an integrated CERCLA NEPA eval uation process that will be
used to critically exam ne the proposed actions at the 903 Pad, Mund, and East Trenches Areas
This integrated process is based on both CERCLA and NEPA eval uation criteria as set forth in the
March 1990 NCP and the draft DOE NEPA Conpliance Qui dance Manual (DOE, 1988a as revised),
respectively.

An integrated CERCLA/ NEPA eval uation process is used in DCE renedial action planning to
critically evaluate alternative renedies so that a preferred alternative nay be selected. In
this case, however, only one action alternative, in situ vacuum enhanced vapor extraction, has
been proposed for inplenentation at this tine (see Section 4.1). Nonetheless, analysis of the
proposed in situ vapor extraction actions with respect to CERCLA and NEPA eval uation criteria
provi des a nore thorough understanding of the actions. CERCLA evaluation criteria considered in
the analysis include effectiveness and inplenentability. Analysis of relative cost is used in
the CERCLA eval uation process to choose between one or nore simlarly effective and

inpl enentabl e renedial alternatives. Cost analysis, therefore, need not be included in the
eval uation process for the Subsurface |MIRA  NEPA evaluation criteria considered in the

anal ysis include inmpacts of the proposed renedial actions to hunan health and the environnent.
In order to integrate the requirenents of NEPA into the eval uati on process, two elenents are

i ncl uded:

. CERCLA and NEPA criteria are given equal weighing in the eval uation process.

. Assessnent of the environmental inpacts of the No Action Alternative is included in
the eval uati on process

4,.2.1 Effectiveness

The criteria for effectiveness evaluati on of the proposed subsurface I RAs include the use of
alternatives to land di sposal, thus pronoting treatnent or recycling; risk of potential exposure
to residuals remaining on site; continued reliability over the life of the IMIRA, and
conpliance with ARARs criteria, advisories, and guidance. |In addition, the proposed actions
will be evaluated with respect to reduction of toxicity, nobility, and volune of wastes per the
March 1990 NCP

Ef fecti veness eval uation of the proposed subsurface | RAs does not include several of the CERCLA
effectiveness criteria due to the nature of the IMIRA These criteria include threat reduction
and length of tine until protection is achieved. These criteria are not applicable to the
Subsurface | MIRA since subsurface VOC contami nation at QU2 does not pose a threat to public
health or the environment nor is the proposed action in its current formexpected to
substantially alter the existing dissol ved-phase ground-water plunme during the duration of the
test. The Subsurface IMIRA is designed to renove contam nants fromsnall areas at three of the
suspected source areas at O and to evaluate a renedial technology that may ultimately be
applied on a large scale as part of the final action. Therefore, statenents regarding mtigation
of identified threats or length of time until protection is achieved are not applicable

CERCLA effectiveness and NEPA environnental inpact criteria both address worker and comunity
protection. In order to avoid repetition in this docunent, worker and community protection

i ssues associated with the proposed actions will be presented only once in the environnenta

i npact anal ysis sections.

4.2.2 Inplenentability

The criteria for inplenentability evaluation of proposed actions include technical feasibility,
availability, and admnistrative feasibility. Technical feasibility includes the ability to:
construct the technology; maintain its operation; nmeet process efficiencies or performance
goal s; denonstrate perfornmance; and conply with the Superfund Anendnents and Reaut hori zati on Act
(SARA) requirenent that IMIRAs should contribute to the efficient performance of a long-term
remedial action to the extent practicable. Availability includes the availability of necessary



equi pnent, naterials and personnel; availability of adequate off-site treatnent, storage, and

di sposal capacity, if appropriate; and description of post-renedial site controls that will be
required at the conpletion of the action. Admnistrative feasibility includes the likelihood of
public acceptance of the proposed action, including site and |ocal concern; coordination of
activities with other agencies; and ability to obtain any necessary approvals or pernmts.

4.2.3 Environnental |npacts

The criteria for environnental evaluation of the IMIRA actions include DOE NEPA conpliance
guidelines for: terrestrial and aquatic inpacts, threatened and endangered species, historica
and archeol ogi cal sites, wetlands and floodpl ains, and cumul ative inpacts; and air quality,
water quality, short-and long-termland productivity, personnel exposures, commtnent of
resources, and transportation inpacts

The procedural guidance for conpliance with NEPA and various rel ated environnmental statutes for
the proposed action in this Subsurface IMIRAP/EA is found in the Draft DOE NEPA Conpli ance

Qui de (DCE, 1988a as revised). Coordination of NEPA conpliance procedures with review

requi renents of other environnental statutes that bear on the NEPA process enhances the
probability of conplete conpliance and achi evenent of tinmely inplenentation of prograns and
projects. The Conpliance Quide is intended to assist DOE and contractors by providing the
follow ng informati on on the NEPA process: the processes of related environnmental statutes that
bear on the NEPA process; the timng relationshi ps between EPA revi ew and revi ew requi renents
of other environnental statutes; and the NEPA process conpliance and devel opnent for prograns
and projects. Regul atory gui dance procedures for environmental restoration projects as they
relate to air quality, water quality, terrestrial and aquatic inpacts, threatened and endangered
species, and historic and archaeol ogi cal sites are discussed in Sections 4.2.3.1 through
4.2.3.5. Short- and long-termland productivity, personnel exposures, conmmtnent of resources
transportati on i npacts, wetland and fl oodpl ai n i npact assessnent, and cumnul ative inpacts are

di scussed in Sections 4.2.3.6 through 4.2.3.11

4.2.3.1 Ar Quality

Air quality inpacts are addressed by estinmating changes in anbient air quality due to the No
Action Alternative and the Subsurface IMIRAs. Changes in air quality could result from possible
em ssions of VOCs (Subsurface | MIRAs) and generation of fugitive dust (Subsurface IMIRAs).

VOC air emissions fromthe No Action Alternative are not expected to be significant relative to
other VOC air enmissions fromthe RFP that are regul ated by CDH since, under the No Action
Alternative, VOCs will primarily remain in the subsurface and continue to | each into ground

wat er .

Air quality inpacts fromVQOCs rel eased during vapor extraction systeminstallation activities
(e.g., drilling, well installation, and vapor extraction system conponent setup) would be

m ni mal when conpared to the nornal operational activity at the RFP even though VOC
concentrations in soils in the vicinity of 903 Pad, Mund, and East Trenches are significant.

This is because the linmted amount of drilling planned for each of the three IMIRA sites is
expected to mnimze the generation of VOCcontaining drill cuttings. Thus, there will be an
insignificant release of VOCs to the air fromdrill cuttings that anmount to |less than 2 cubic

yards per site. However, in the event that rel eases are greater than expected, they will be
controll ed by adherence to the procedures set forth in the Project-Specific Health and Safety
Pl an (PSHSP) and the Plan for Prevention of Contam nant Dispersion. (See "Personal Exposures"
section bel ow.)

The PSHSP wi || require enpl oyees to wear personal protection equi pnment (PPE) including
respirators, gloves, and protective clothing during work tasks where contam nant rel eases are
likely. This will prevent enpl oyee exposure in the event of an unplanned rel ease. Enpl oyees
who are unprotected at the tine of an unexpected release will be alerted to take i mediate
evasi ve/ protective action by warning alarnms on direct reading anal yti cal equi prent.

If routine air nmonitoring of dust emi ssions fromplanned activities reveals higher than expected
dust concentrations, the inplenentation of dust control techniques described in the PPCD will be
initiated. These techniques nmay include such neasures as soil wetting with water or a water
surfactant m xture, w ndscreen deploynent, a change in drilling techniques, application of
surfactants to unpaved roads, restrictions on vehicular traffic, tenporary stoppage of project



operations due to high winds, etc. The PPCD describes a staged approach to preventive neasures
assessnent .

The vapor extraction systemincludes an offgas treatnent unit for renoval of contam nants from
the vapor streamprior to discharge to the atnosphere. The systemincludes GAC adsorption units
to renove VOCs and in-line high efficiency air particulate (HEPA) filters to capture any

radi onucl i des that may be rel eased fromthe subsurface. HEPA filters will be followed by a
radi ation sensor that will shut the systemdown before the rel ease of nmjor anounts of

radi onuclides to the GAC units can occur. Although vapor-phase GAC adsorption is not intended
for renoval of particulates, filtration of 20 to 50 microns and larger in size is provided by
the granul ar packed bed. Thus, in the unlikely event that the upstream HEPA filters are not
properly functioning, the GAC units would provide sone filtration capacity.

Der mal exposure, inhalation, and inadvertent ingestion of airborne radioactivity and VOCs on
fugitive dusts are analyzed in later sections of this report entitled "Personne
Exposure-Routine Qperation.” Pollution fromengine em ssions, fugitive dust generation by
vehicles and particulates fromtire wear will be analyzed separately in "Transportation

| mpacts. "

Wth respect to dewatering activities any subsurface water collected woul d be processed through
existing RFP treatnment systens. |If free-phase VOCs are recovered during dewatering, a closed
phase separator system (described in Section 4.3.2) will be added to the vapor extraction
system Therefore, no change in the levels of VOCs in the anbient air off site is expected. The
m xi ng of chemicals for water treatnent and use of strong acids or bases in cleaning operations
may contribute to odors within the confines of existing water treatnent facilities and will be
controll ed by adequate ventilation. These odors woul d not be noticeable fromoutside the
treatnent facilities, nor would they be a hazard to workers in the facility under nornal
circunstances. Spills of chemcals that mght be involved in accident conditions will be

adm nistratively controlled by actions specified in the Operational Safety Analysis (CSA).

Consi dering the above factors, air quality inpacts are not further discussed except under
personnel exposures and transportation inpacts

4.2.3.2 VWater Quality

As discussed in Section 2.3.5, the water quality data for the 26 surface water and surface seep
stations in O suggest that VOC contam nation at these stations is a result, at least in part,
fromsoil and subsurface contam nation at the 903 Pad, Mund, and East Trenches. The proposed
vapor extraction systemw ||l renmove VOCs fromthe subsurface and nay, over an extended period of
tine, elimnate enough source nmaterial to reduce VOC contam nants in the OR seeps, ponds, and
creeks

Wth respect to the Subsurface IMIRA potential inpacts to water quality may al so arise from
surface water runoff fromdi sturbed ground surfaces resulting in sedinent transport to the
surface waters in both South Wal nut Creek and Wrman Creek drai nage basins. However, erosion
control neasures, as defined in the construction specifications, would prevent any contam nated
runof f fromentering surface waters. Techniques nmay include, but not be limted to: fiber
conpost nets; grouted riprock; hydronmul ching and seedi ng; erosion bales to prevent runon; and
benches, berns, and silt fences to control runoff. The area inpacted by the construction would
be restored i medi ately upon conpl etion of the project.

Soils within Q)2 are contam nated with plutonium uranium anericium (Rockwell I|nternational
1989a). During drilling and vapor extraction systeminstallation, surveys would be perforned to
detect any radi oactive contam nation. Significant radioactive contam nation would be handled in
accordance with the PSHSP procedures.

Wth respect to water treatnment, spills of subsurface water, chemcals, or treatnent nedia
associ ated with operati on and nmi ntenance of the vapor extraction systemwll be mtigated by

use of secondary contai nnent, which would likely capture all of the spilled material. Spills of
liquids resulting fromaccidents will be controlled by actions specified in the OSA. Transport
of secondary wastes will be in accordance with standard Pl ant and proj ect-specific operating

procedures and presents a negligible hazard to on -site or off-site water quality. Considering
the above factors, water quality inpacts are not further discussed.



4.2.3.3 Terrestrial and Aguatic |Inpacts

Regul ations which require federal agencies to assess project inpacts on terrestrial and aquatic
biota include: NEPA of 1969, the Fish and WIldlife Coordination Act (FWA) (16 U S.C
661-666¢c), the ESA of 1973 (Public Law 93-0205), the CM as anended, and the Mgratory Bird
Treaty Act (16 U S. C. 1701-1711) and DCE Order 5400.5. Related guidance includes: DOCE, 1988
Envi ronnent al Qui dance Program Ref erence Book; ESA and the FWCA, U.S. DCE, Washington, D.C

Terrestrial populations that may be negatively inpacted by drilling and excavation wi thin OJ2
for subsurface renediation include: vegetation, ground-dwelling rodents, reptiles, and
invertebrates. However, none of these terrestrial populations are threatened or endangered, and
they can be expected to quickly re-establish their populations in the disturbed area.
Furthernore, areas of inpact will be mininmal (less than 50 feet by 50 feet) and any | oss of
vegetati on coul d be of fset sonewhat by reseeding disturbed areas with native grass and shrub
species. Therefore, inpacts to terrestrial ecosystens from subsurface renediation will not be
further discussed in subsequent sections.

The nearest point of aquatic life that may be affected by the collection, treatnent, and

di scharge of subsurface contami nated ground water is South Wal nut Creek. The quality of
effluent discharges and the effects on aquatic bhiota are evaluated and di scussed in the Surface
Water | MIRAP for South Wal nut Greek (EGG 1991e).

4.2.3.4 Threatened and Endangered Species

Representative |l aws and regul ati ons which protect threatened and endangered species incl ude:

t he NEPA of 1969, the ESA of 1973, the CWA as anended, and the Mgratory Bird Treaty Act.
Federal agenci es nust ensure that actions authorized, funded, or carried out by themw |l not
jeopardi ze the continued existence of any endangered or threatened species (EG&G 19919g)

Section 7(a)(2) of the ESA requires federal agencies "in consultation with and with the

assi stance of the Secretaries of the Interior and Conmerce, to ensure that their actions are not
likely to jeopardize the continued exi stence of any endangered or threatened species or result
in the destruction or adverse nodification of the critical habitat of such species...." The
statutory authority is listed as follows: Section 7 of the ESA of 1973 (16 U S.C. 1536), P.L.
93205, Decenber 28, 1973; as anended by P.L. 95-632, P.L. 96-159, and P.L. 97-304. Authority to
conduct consul tations has been del egated by the Secretary of the Interior to the Director of the
USFWE who has authority over endangered or threatened species and their critical habitats as
listed in 50 CFR 17.

Rel at ed gui dance inpl enentation includes the follow ng:

. 50 CFR Part 17 - Endangered and Threatened WIdlife and Plants (includes critica
habi tats).
. 50 CFR Part 225 - Federal/State Cooperation in the Conservati on of Endangered and

Thr eat ened Speci es.

. 50 CFR Part 402 - Interagency Cooperation
. Envi ronnent al Qui dance Program Ref erence Book. U. S. Departnent of Energy, 1988
. Endangered Species Act, and the Fish and Wldlife Coordination Act, U S. DCE

Washi ngton, D.C

The drilling and excavation for subsurface IRAin QR will not affect potential habitat suited
for threatened and endangered species. Al though there are three endangered species of interest
inthe RFP area, there is no critical habitat present for these species in the QR area. The
three endangered species of interest in the RFP area are the black-footed ferret (Mistele
nigripes) (USFW5, 1988), the peregrine falcon (Falco peregrinus), and the bald eagle (Haliaeetus
| eucoci phal us) (EGG 19919).

Prairie dog colonies in the northeast area of the plant site provide the potential food source
and habitat for the black-footed ferrets. However, no prairie dog towns exist in or near the QU2
area so black-footed ferrets are likely not to exist in this area (DOE, 1990a).



Peregrine fal cons were not observed during the reconnai ssance-1evel surveys for the threatened
and endanger ed speci es eval uation (EGG 1991g), although two historic nest sites are |ocated
within 10 mles of the RFP site. The Peregrine Fal con Recovery Plan (USFW5, 1984) di scourages
| and-use practices that woul d adversely alter the character of their hunting habitat or prey
base within a 10-mle radius of a nest cliff (including historical sites). Because peregrine
fal cons prey exclusively on waterfow and other birds, drilling extraction and or injection
wells in QR and installation of wells in QR will not affect the hunting habitat or the prey
base for the peregrine fal con.

Al t hough bal d eagl es (Haliaeetus |eucocephalus) are identified as occasionally using habitat
between 0.3 and 1.1 mles fromthe RFP site during the winter nonths, sightings are rare and

little suitable habitat occurs. No bald eagle nests occur on plant site (DOE, 1990a).

Based on the above discussion, further consideration of inpacts to threatened and endangered
species for O IMIRA is not warranted and is not included in subsequent sections.

4.2.3.5 CQultural Resource

NEPA (1969) and the National H storic Preservation of 1966 (Public Law 89-665), together with
subsequent | aw amendnments (Public Laws 91-243, 93-54, 94-422, 94-458), provide that all federal
agencies inplenent prograns for the protection of historical and archeol ogi cal resources.
Section 106 of the National Hi storic Preservation Act requires federal agencies to consider the
effects of the proposed actions on properties eligible for or listed on the Nati onal Register of
H storic Places. Section 110(f) of the National H storic Preservation Act requires
specifications in federal agency's actions to mnimze harmand adverse effects to National

H storic Landnarks. Regul atory gui dance procedures include the follow ng:

. 36 CFR 800 - Protection of Hstoric and Cultural Properties (51 FR 31118-31125,
Sept enber 2, 1986).

. Envi ronnent al Qui dance Program Ref erence Book. Historic Preservation Requirenents.
U S Departnent of Energy, 1987. U S. DCE, Washington, D.C

. Qui del ines for Federal Agency Responsibilities under Section 110 of the National
H storic Preservation Act (53 FR 4727-4746, February 17, 1988). National Park
Ser vi ce.

. Nati onal Register of Historic Places (published by the National Park Service at
various tines in the Federal Register) (reference to these listings is in DCE
1987) .

. Advi sory Council on H storic Preservation, 1986. Section 1206, Step-by-step.

. Nati onal Register Bulletins issues periodically by the National Park Service.

Conpl i ance with Section 106 requires federal agencies to identify and evaluate historic
properties. The RSO (DCE Order 5440.1c) and the State H storic Preservation Oficer |ocate and
evaluate the eligibility of possible historic properties for the National Register of Hstoric
Pl aces. A cultural resource study of the RFP was conducted between 31 May and 28 June 1991 that
identified 45 cultural resources, none of which were recommended as eligible for listing on the
Nati onal Register of Historic Places (EG& 1991a). |In addition to the 45 sites |located during
the 1991 survey, six previously identified historic sites were also previously determ ned to not
be eligible for listing on the National Register for Hstoric Places. They were not
re-evaluated during this site-w de archeol ogical survey. The State Ofice of Archeol ogy and

H storic Preservation has determned that any action in the vicinity of QR will not inpact
cultural resources (Burney, 1989). Therefore, further discussion of historic and archeol ogi cal
sites is not included in subsequent sections.

4.2.3.6 Short- and Long-Term Land Productivity

Land within QU2 is currently undevel oped and will renmain so for the foreseeable future as part
of the Rocky Flats Plant. QU2 lies within the Rocky Flats security boundaries and is not
accessible to the general public. Short- and long-termland productivity will not be altered by



the project and, therefore, is not discussed.

4.2.3.7 Personnel Exposures

DOE NEPA docunentation includes anal ysis of potentially significant occupational inpacts to
workers and the public. This analysis includes radiol ogi cal and nonradi ol ogi cal inmpacts under
routi ne and accident conditions. Analysis of accidents includes potential inpacts to workers as
a result of an accident, and potential inpacts associated with clean-up activities.

When anal yzi ng occupational inpacts, credit was taken for worker protection provided by the
Envi ronnental Restoration Health and Safety Program Pl an (ERHSPP). The ERHSPP addresses the

m ni nrum heal th and safety requirenents for outside contractors as dictated by the EM Depart nent
and the Health and Safety (HS) Departnent. The ERHSPP outlines the requirenents for a PSHSP
that identifies construction tasks, potential hazards and the steps to control hazards. The
PSHSP woul d be prepared in accordance with guidelines set forth in the ERHSPP, and the Plan for
Prevention of Contam nant Dispersion (PPCD) (EGG 1991d), and would be conpleted after the
IMIRA design is finalized. The PSHSP nust be approved by the EM and HS Departnents, and wil |
be reviewed by EPA and CDH  Worker protection is al so addressed by the OSA which is conpl eted
during preparation of the PSHSP. The OSA addresses health and safety concerns originating from
routine site operations.

Drilling Activities

Potenti al personnel exposures during drilling/vapor extraction systeminstallation activities
woul d result from several pathways

. Dernmal and ai rborne exposure to VOCs or radioactive nmaterials from subsurface water
and drilling fluids.

. Ai rborne exposure to radionuclides and VOCs while drilling the wells.

There would be limted potential for dermal contact with contam nated soil and fluids
considering the small anount of soil cuttings generated (~ 2 yd[3]). A so, the PSHSP woul d
specify the appropriate | evels of personnel protection (e.g., respirators, gloves, goggles,
protective clothing) to protect against inhalation and direct contact w th contam nants.

Consi dering the personnel protection and limted potential for dermal exposure, and that dernal
contact is a mnor exposure route for the identified contam nants, potential inpact to workers
woul d be negligible. Airborne exposure of workers and the public to radionuclides and VOCs wil |
be prevented through the PPCD and the PSHSP. Access controls to the plant site and drilling
areas woul d preclude dernmal contact as a credi bl e exposure route for other site personnel and
the public.

Routi ne QOperations

Potenti al exposure routes for renedi ati on workers, other on-site personnel, and nenbers of the
general public during routine operations include

. Ai rborne exposure to VOC vapors fromthe subsurface water collection system sunps,
the tank truck, the process influent tank, and fromthe water treatnment process
equi pnent .

. Dermal contact with contam nants while perforning operations and nai ntenance

activities.

. Fugi tive dust generated in the wake of vehicles traveling to the water collection
stations for naintenance and surveillance activities.

Subsurface | M| RA operations and mai ntenance activities would be performed in accordance with
CSA procedures, which specify appropriate |evels of nonitoring and personnel worker exposure
protection. Considering the unconfined nature of the work areas and admi nistrative controls,
potential worker exposures to airborne VOCs would be very |low. Airborne VOC concentrations and
resul ting exposures to other on-site personnel and the general public would be significantly



| ess because of their greater distance fromthe source. The potential for chronic exposure of
workers to VOCs resulting fromoperati onal tasks associated with the GAC adsorption system woul d
be snall, considering replacenent of GAC units does not involve contact with spent carbon, and
CSA procedures will be in place to protect workers frompotential hazards

Personnel protective nmeasures nmay be necessary during sone routine operational activities where
there is a potential for worker contact with contam nated water. Appropriate neasures woul d be
followed as specified in the OSA for those activities. Access controls would preclude dernal
exposure as a credi ble pathway for other on-site personnel and the general public.

Qccasional travel to the subsurface water collection stations will be required for mai ntenance
and surveillance purposes. Wile sone fugitive dust nay be generated in the wake of vehicles
it is not expected to be a significant exposure pathway for the vehicle operator, other on-site
personnel, or the general public because of the short travel distance on unpaved roads and the
anticipated | ow frequency of travel to the collection stations

Any accidents that may occur during the installation phase of the proposed action would be
typical of drilling activities. The PSHSP will identify appropriate precauti ons and
responsibilities for each job. The PSHSP will also specify appropriate air nonitoring and
response procedures in the event of an unusual VOC or radionuclide release. W rkers will be
famliar with the PSHSP and a copy of it will be available at the work site.

During operations, accidents that could inpact either workers or nenbers of the public would
include fires or major spills of contam nated material. Potential releases of untreated water
along the truck route or proposed pipeline or within the existing treatnent facilities would
create the potential or short duration airborne VOCs. Intake of contam nants by workers
involved in the cleanup woul d be controlled by following safety precautions specified in the
CsA.

This section on personnel exposures applies to all three proposed actions. Therefore, further
di scussi on of personnel exposure is not included in subsequent sections.

4.2.3.8 Commitnent of Resources

Commi t nent of Resources is evaluated by exam ning the econom ¢ and ecol ogi cal value of nmaterials
(and | abor) required for the IMIRA preferred actions. The resources (including both materia
and | abor) required for construction and operation of this Subsurface IMIRA are relatively
mnor. No significant comm tnent of economically or ecologically valuable resources is involved
Wth the exception of the land area, all the materials for construction and operation of the
surface water treatment systemwill be irrevocably and irretrievably commtted to the
inplenentation of renedial action. The facilities proposed for treatnent of the Subsurface

I M1 RA-generated water utilize preexisting process equi pnent and do not require additiona
purchase and installation of treatnent facilities for the | MIRA

4.2.3.9 Transportation |npacts

Human health inpacts due to transportation include latent effects associated with vehicle
pollution, in addition to traumatic injuries and fatalities resulting fromaccidents. Nornal
transportation is associated with increnmental pollution fromengine emissions, fugitive dust
generation in the vehicle's wake, and particulates fromtire wear. The table bel ow presents
estimates of risks (Rao et al., 1982) resulting fromtruck and rail transportation
Uncertainties are associated with pollution em ssion rates and atnospheric di spersion behavi or
To conpensate for these uncertainties, the analysis utilized conservative estinmates for
determning pollution health effects. The tabul ated accident inpacts are average val ues over
popul ation zones (urban, suburban, rural) and are derived from Departnment of Transportation
(DQOT) nationw de statistics.

Drilling fluids and cuttings are to be treated as hazardous material and transported in
accordance with appropriate DOT regul ati ons and DCE orders. Transport and handling of other
hazardous materials will also be in accordance with appropriate regul ati ons and orders and the
On-Site Transportation Manual (DCE, 1991c). Energency response procedures for accidental spills
or container failures are described in Section 17 of the On-Site Transportation Manual

Esti mation of transportation inpacts for the 903 Pad, Mound, and East Trenches Subsurface



IMIRAs is detailed in Appendix E

4.2.3.10 Wetlands and Fl oodpl ains | npact Assessnent

The rel evant laws and acts that protect wetlands and floodpl ai ns include: NEPA of 1969; Section
401 and 402 of the CWA; the Fish and Wldlife Act of 1956 plus associ ated coordi nation acts; and
regul ati ons pronul gated under 10 CFR Part 1022 - DCE Conpliance with Fl oodpl ai n Wtl ands

Envi ronnental Revi ew Requirenents. The rul es pronul gated under NEPA 42 U S.C. 4321, et seq., in
40 CFR parts 1500 through 1508 state that all federal agencies are required to consider the
environnental affects of any proposed action (E&G 1990d). Since the proposed actions are at

| east 400 feet away fromany wetlands and are not within a floodplain, 10 CFR Part 1022 does not

apply.

Executive Orders (E.Q) that require federal agencies to consider the effects of proposed action
on wetlands and floodplains are as foll ows:

. E. O 11990 Protection of Wtlands (May 24, 1977).
. E. O 11988 Fl oodpl ai n Managenent (May 24, 1977).

These orders require federal agencies to avoid, to the extent possible, destruction and

nodi fications of wetlands, and adverse inpacts associated with the occupancy and nodification of
floodpl ains. Federal agencies are required to determne if wetlands and fl oodpl ai ns that may be
affected by the action are present, assess the inpacts on these environnents, and consider
alternatives to the action. DCE regul ations establishing policy and procedures for the RFP site
in conpliance with E O 11990 and 11988 are found in 44 FR 12594 (7 May 1979)

Docunentation of a wetlands and/or floodplain reviewinvolves: (1) public notification of
intent to performa wetlands/floodplain review, (2) wetlands/fl oodplain assessnent; and (3) a
statenent of findings for actions involving floodpl ains.

When an action in a wetlands and/or floodplain requires an EA the wetlands and/or fl oodpl ain
assessnent will be prepared concurrent with, and is included in, the EA. Wtlands and/or
floodpl ai n assessnents that are part of the EA are subject to approval by the Assistant
Secretary for the Environnent, Safety and Health. Actions in wetlands may, but do not
necessarily, require an EA (DCE, 1988).

4.2.3.11 Cumul ative | npacts

A "cunul ative inpact" is defined in 40 CFR 1508.7 as "the inpact on the environnent which
results fromthe incremental inpact of the action when added to other past, present, and
reasonably foreseeable future actions regardl ess of what agency (federal or non-federal) or
person undertakes such other actions. Currul ative inpacts can result fromindividually mnor but
collectively significant actions taking place over a period of time." Cunulative inpacts will
incorporate simlar, previous |MIRA actions in the sane geographic |ocation and consi der
impacts on aquatic and terrestrial biota, and inpacts fromconstructi on and operations of the
proposed action to on-site personnel and the general public (DCE, 1988d). It is noted that air
quality and water quality inpacts are not cunul ati ve because eni ssions, discharges, or rel eases
are not expected to occur during routine operations. Inpacts resulting frominstallation
activities or operational accidents would be short lived and are, thus, also not cunulative.

4.3 VACUUM ENHANCED VAPOR EXTRACTI ON AT 903 PAD (I HSS NO. 112)

This section presents a detail ed description of the proposed action at the 903 Pad. This

di scussion focuses on the rationale and criteria for selecting the test site at the 903 Pad,
expected test site conditions, proposed treatnent systens, and Cbservational /Streaniined
Approach considerations with respect to deviations in expected test site conditions. The
criteria presented bel ow for 903 Pad test site selection were also used to select sites at the
Mound and East Trenches Areas (Sections 4.4 and 4.5, respectively).



4.3.1 Test Site Description

4.3.1.1 Test Site Selection Rationale

The criteria listed bel ow were used to guide test site selection. The test area shoul d possess

. A relatively high probability of containing residual free-phase DNAPL i n the vadose
and/ or saturated zone

. A | ow probability of containing buried druns.
. A low probability of containing netallic Pu or U
The first criterion is related to the proposed renedial technology, in situ vacuum enhanced

vapor extraction. As discussed in Section 4.1, in situ vacuum enhanced vapor extraction is a
VOC source renoval technol ogy, requiring the presence of residual free-phase chlorinated

solvents in order to denonstrate successful performance. In addition, the test site should not
contain buried contai ners because the proposed actions involve drilling boreholes. Penetration
of a buried drumcontaining waste will likely result in a release of contam nation to the
subsurface. Lastly, the test site should not contain buried netallic Pu or U as these naterials
are potentially autopyrophoric and should not be disturbed during drilling or vapor extraction
activities.

IHSS No. 112 (see Figure 2-2), a forner drumstorage |ocation at the 903 Pad, satisfies al
three test site selection criteria. Wth respect to the first criterion, druns stored at |IHSS
No. 112 between 1958 and 1967 reportedly | eaked an estinmated 5,000 gallons of fluid onto the
ground (Freiberg, 1970). Calkins (1970) reports that fluids stored at the 903 Pad i ncl uded:

| at he cool ant consi sting of hydrocarbon oils, and carbon tetrachloride in varying proportions
hydraulic oils; vacuum punmp oils; TCE, and PCE. Carbon tetrachloride was detected at a 6, 400
ug/l in a water sanple collected in Septenber 1990 fromalluvial nonitoring well 1587 which is
| ocat ed downgradi ent of the 903 Pad (see Figure 2-11). This well is |ocated approxi mately 300
feet fromthe suspected spill location, suggesting much higher concentrations at the spillsite
I HSS 112 satisfies the second criterion based on reports indicating that druns were not buried
at this location. Al druns were stored on the ground and subsequently renoved. Reportedly, the
only netallic nuclear material released at the 903 Pad is an estimated 86 grans of finely

di vi ded pl ut oni um (Frei berg, 1970) of which a significant portion was renoved during subsequent
remedial efforts. A study conducted by dark (1991) concluded that plutoniumin the 903 Pad
soil is inert with respect to pyrophoricity (Cark, 1991).

The specific location of the fluids rel eased at 903 Pad was determ ned by review of aeria
phot ogr aphs whi ch reveal the forner location of storage drunms and areas of stained soils (Figure
4-1). The proposed action will be conducted in an area of stained soils in the north-centra
portion of IHSS No. 112

4.3.1.2 Expected Conditions

Site-specific geologic, hydrologic, and contam nant type and distribution information local to
the proposed 903 Pad test site is not currently available. Therefore, an idealized conceptua
hydr ogeol ogi ¢ and contam nant distribution nodel has been devel oped based on information derived
fromgeol ogic |1 ogs, water |level data, and ground-water chem stry frominvestigative activities
conducted near the proposed test site. The site-specific conceptual nodel was further refined
using the geologic log of the borehole drilled for nmonitoring well 1687 | ocated approxi mately
300 feet east of the 903 Pad. This log is representative of the 903 Pad Area and is presented
in Appendi x D. The idealized conceptual nodel of the 903 Pad pilot test site is illustrated in
Figure 4-2. The diagramillustrates the hydrogeol ogy and contam nant distribution expected to
exist within 50 feet of the ground surface.

Sand and gravel alluviumextends to approxinmately 18 feet bel ow ground surface. It is expected
that the alluvium contains unconfined ground water perched on bedrock with a saturated thickness
of approximately 4 feet. Furthernmore, the saturated thickness will likely vary seasonally. The
al luvium overlies claystone bedrock which nay contain isolated or interconnected fractures. The
cl aystone bedrock is not expected to contain recoverable ground water



It is expected that carbon tetrachloride conprises the majority of the rel eased hazardous
contam nants with | esser ambunts of TCE and PCE. As discussed in Section 4.1, these

contam nants have limted solubility in water and have a specific gravity greater than 1.0
(i.e., DNAPL). The conceptual nodel thus indicates the vertical mgration of these DNAPLs

t hrough the vadose zone and the saturated alluviumconmng to rest in structural depressions on

the cl aystone bedrock surface. Infiltration of DNAPL al ong bedrock fractures is al so shown. A
review of existing nonitoring well design and ground-water chem stry (Rockwell, 1987a) with
respect to the presence of dissolved versus residual free-phase chlorinated solvents in the
cl aystone bedrock near the 903 Pad was inconclusive. It is inportant to note that the presence

of pools of DNAPL perched on the bedrock is also uncertain and nay never be concl usively

determ ned. However, the presence of a dissolved carbon tetrachloride plune coupled with the
presence of stained surface soils and an estinated rel ease of 5,000 gallons of fluids suggests
the presence of residual free-phase chlorinated solvents in the vadose and saturated zones which
woul d constitute a continuing source for the dissol ved phase contami nant pl une.

4.3.2 Renedial Approach

4.3.2.1 Proposed Action Based on Expected Conditions

This section provides a detail ed description of the interimrenedial action proposed for
inplenentation at the 903 Pad test site. The proposed action is based on the idealized
conceptual hydrogeol ogi ¢ and contami nant distribution nodel described in Section 4.3.1.2, and
i nvol ves:

. In situ vacuum enhanced vapor extraction coupled with ground-water depression for
the alluvial naterial

. In situ vacuum enhanced vapor extraction for the upper portion of the claystone
bedr ock.

A second site may al so be selected at the 903 Pad to conduct tests of in situ steamstripping
for renoval of both VOC and radionuclide contam nation. Further consideration of this technol ogy
is deferred pending conpletion of treatability studies being conducted by LLNL. The reader is
referred to Section 4.1 for additional explanation of in situ steamstri pping

This section first discusses the el enents of the vapor and groundwater extraction system
foll owed by a description of the proposed vapor and ground-water treatnent systens.

Vapor and G ound-Water Extraction

Figure 4-3 illustrates the location and configuration of the vapor and ground-water recovery
wells to be installed at the 903 Pad. Two alluvial vapor extraction wells will be installed in
an area of stained soils in the north central portion of IHSS No. 112 (Figure 4-1). The

exi sting asphalt cap on 903 Pad is expected to prevent short circuiting of air flow fromthe
atnosphere to the extraction wells. Gound water will be extracted fromthe all uvium using
punps installed

in the vapor extraction wells. An air-tight seal will be installed at the top of the well
casing to allow the extraction of both vapor and ground water. A schenatic di agram show ng punp
pl acenent and casing cap is presented in Figure 4-4. Between these two wells, one air injection
well will be installed in the alluvium This well will be used to depress the water table and
increase the volune of soils contacted by injecting anbient air. This will be acconplished by
connecting an air injection manifold to the well and also installing a subnersible punp. The
punp riser pipe and air injection manifold will exit the well casing via an airtight seal

Anbi ent and heated air will also be injected during the test to determine if the additional air
flow and heat increases the rate of volatilization of residual DNAPL. Anbient and heated air
will be injected at a rate equal to one-half of the conbined extraction rate. This is to ensure
that injected air does not further di sperse vapor phase contam nants in the vadose zone. Under

i deal conditions of isotropy and honogeneity of the alluvial soils or bedrock, air flow lines
can be expected to forma closed | oop between the injection and extraction wells given
reasonably close well spacing (<25 feet). Radial pressure distribution equations (Johnson et

al, 1989) will be used during Test Plan devel opnent to insure that negative pressures are



nmai ntai ned at the boundary of the test area.

Renedi al efforts in the alluviumand bedrock will be isolated fromeach other in order to
prevent cross-contam nation. Preventative neasures include installing separate wells in the

al l uvi um and bedrock. Bedrock wells will be isolated fromthe alluviumby the installation of a
steel surface casing. Wl construction schematics are presented in Figure 4-5. Note that

al luvial groundwater extraction wells will have screened sections that penetrate several feet
into the bedrock. This is to allow for the collection and recovery of free-phase or "fl ow ng"
DNAPL should it be encountered at the alluvial/bedrock interface

The results of the in situ pilot tests will be evaluated to assess the benefit of post-pilot
operation of the vapor extraction systemat each of the IMIRA test sites. The objective of
post-pilot systemoperation is to recover significant anounts of VOCs fromthe test areas.
Pilot test data will be evaluated with respect to the following criteria

. Mass of VOCs recovered per unit cost.

. Mass of VOCs recovered per unit tine.

. Areal influence of vapor extraction system

. Ability to successfully control the nobility of contam nants.
. Ability to successfully dewater aquifer naterial (if present).

These criteria will be used to evaluate the pilot test data within the context of the
limtations inposed by test site geology and contam nant distribution, |ogistica
considerations, and costs relative to alternative residual free-phase VOC renoval technol ogies
(e.g., excavation). As discussed in Section 5, the pilot test data, data analysis, and
recommendati ons for continued systemoperation at the three test sites will be presented in a
Pil ot Test Report.

The conceptual hydrogeol ogi ¢ nodel illustrated in Figure 4-2 shows sone |imted penetration of
DNAPLs into bedrock fractures. To evaluate the potential to recover residual DNAPL (if any),
two vapor extraction wells will be installed in the upper portion of the claystone bedrock. One
air injection well will be installed between the two extraction wells. Al bedrock
extraction/injection wells will be installed to a mninumdepth of 30 feet into the bedrock. No
recoverabl e ground water is expected in the upper portion of the bedrock

Dynam ¢ system performance will be evaluated by nonitoring vapor recovery rates, contaninant
concentrations in recovered vapor and by neasuring vacuuminduced in the subsurface. Vapor
recovery rates will be neasured using a dedicated pitot tube installed in the vapor collection
mani fol d. Contami nant concentrations will be neasured by sanpling recovered vapor with
subsequent chem cal anal yses. Formation pressures will be neasured in recovery wells and the
injection well prior to injecting air. Dedicated valves between the vapor collection nanifold
and each vapor extraction well will allow one well to be operated independently while formation
pressures are neasured in the adjacent well. 1In addition, two or nbre tenporary vacuum
nmonitoring probes will be placed within the test area to deternmine the area of influence of the
vapor extraction system

System effectiveness will be evaluated by establishing initial conditions through collection of
soi |l sanpl es during the advancenent of boreholes for well installation and subjecting themto

| aboratory anal yses. Upon conpletion of the IRA additional soil sanples will be collected in
the proximty of the original sanples. Conparison of contam nant concentrations before and
after the test will provide a quantitative eval uati on of system effectiveness

The proposed test site selection was based on qualitative data fromthe proposed test site and
condi tions extrapol ated fromquantitative data collected near the proposed test site. Should

the proposed test site prove inadequate, an alternative test site will be selected. The nost
likely reason for poor site conditions is the absence of residual free-phase DNAPL. A
prelimnary threshold for determ ning success will be concentrations of hydrocarbon conpounds in
the recovered soil vapor equal to 1 part per mllion (ppm) as neasured with a portable

phot oi oni zati on detector calibrated for the najor contam nant expected at each test site (i.e.



Ca[4] at 903 Pad). This value was sel ected because it is the | owest concentration which can be
reliably detected with basic field instrumentation. The hydrocarbon concentrations will be
confirned by subsequent |aboratory analyses. The test will be conducted for a mninumof 7 days

bef ore abandonnent and new site selection. |If the recovered vapor contains hydrocarbon
concentrations equal or greater than 1 ppm the test duration will be determ ned while the test
is in progress. In any case, the test duration should not exceed 3 nonths.

Therefore, inplenmentation of this technol ogy nmay be appropriate under the criteria, outlined in
the introductory paragraphs of this section, once treatability studi es have been successfully
conpl et ed.

A prelimnary review of potential test sites reveal ed 903 Pad as the nost suitable test site.
Rel eases of VOCs are suspected to have occurred at the 903 Pad and finely di ssem nated

radi onucl i de contam nation is known to be present in the soil. However, further evaluation of
this technology is deferred pending conpletion of the treatability studies.

Vapor and G ound-Water Treatnent

Vapors extracted fromthe subsurface at the 903 Pad will be treated for renmoval of particul ates
and VOCs prior to discharge to the atnosphere as illustrated in Figure 4-6. The vapor treatnent
system conceptual ly illustrated in Figure 4-6 will be newy constructed specifically for the
Subsurface | MIRA Extracted vapors are first passed through a nmist elimnator to renove

entrai ned condensate that nay be present. The mist elimnator is packed with stainless stee
nmesh that provides a large surface area that allows snmall entrained liquid droplets to coal esce
into larger droplets that separate by gravity fromthe vapor stream Accunulated liquids are
gravity drained fromthe mst elimnator while the vacuum punp is off. Condensate generated by
the treatment systemwill be placed in the ground-water holding tank for subsequent treatnent
(di scussed bel ow) .

The vapor |leaving the nmist elimnator passes through a vacuum punp provides the driving force
for subsurface vapor extraction. The vacuumpunp will be specified to provide a range of
operational service to accommbdate the different subsurface conditions at each of the O pil ot
test sites. Lower perneability clay soils at the Muund, for exanple, will likely require higher
vacuum pressure to be applied to the subsurface to i nduce adequate vapor flow than woul d be
required for the higher perneability soils at the East Trenches Area. Detailed specification of
the vacuum punp as well as all other treatnent system conponents will be provided in the Pil ot
Test Plan which will be prepared after regul atory agency approval of the Subsurface | M| RAP/ EA
(Section 5.1).

The vapor exiting the vacuumpunp is filtered by a HEPA filtration unit. HEPA filters contain
fabric filtration nedia that is capable of renoving particulates as small as 0.3 microns with
99. 7 percent efficiency (Federal Standard 209b). In this vapor treatnent application, HEPA
filtration prevents fouling of downstream process equi prent (i.e., vacuum punp and GAC units)
and ensures operation within particulate em ssions standards (Section 3.2.3). The latter is
particularly inportant if the extracted vapors contain particul ates contamnated with

radi onuclides. Figure 4-6 shows that the vapor treatnent process includes two HEPA filters
configured in parallel. One of the units is operated in a standby node, and thus provides
redundancy in the event that the on-line filter plugs or otherwise fails. Filter plugging is
nmonitored with the pressure indicators installed on the inlet and outlet of the HEPA filters.

The vacuum punp nenti oned above inparts heat to the vapor streamas a result of the work
perforned on the fluid. The nmagnitude of increase in vapor tenperature depends on many factors

i ncluding vapor flow rate and punp duty. The vapor stream nmay have to be cooled to ensure
efficient adsorption of VOCs by the GAC units. Optinal adsorption efficiencies are achi eved at
tenperatures less than 80 F. If required, a heat exchanger will be included in the pilot system
design to cool the vapor stream Figure 4-6 illustrates a water-cool ed heat exchanger where
war m wat er exi sting the exchanger is sprayed cooled (i.e., evaporative cooling) in a

recircul ation tank.

The cool ed vapor streamis then processed through two GAC adsorption units for renoval of VOCs
prior to discharge to the atnmosphere. Adsorption of VOCs is a result of a physicochen ca
attraction between the VOC nol ecul es and the GAC, which provides a very large surface area for



adsorption to occur. The concept design includes two GAC units configured in series (i.e., lead
and polishing positions). Once the GAC unit in the lead position is fully |oaded with VOCs
(i.e., spent), it is taken out of service. The polishing GAC unit is noved to the | ead position
and a new GAC unit is placed in the polishing position. Physical noverment of the polishing GAC
unit is not necessary to place it in the lead position. This is acconplished by changi ng the
open/cl osed configuration of the process valves. Spent GAC generated during the pilot study
phase of the IMIRA will be analyzed for the presence of radionuclides to determ ne whether it
nmay be regenerated or nust be managed as a mxed waste. Due to the nature of this renedial
action along with the presence of HEPA filtration upstreamof the GAC units, it is expected that
the GAC will not be contaminated with radionuclides and will be able to be regenerated
Regeneration is typically perforned by the manufacturer and invol ves the passage of hot air
through the bed to desorb the VOCs. The desorbed VOCs are then destroyed by hi gh-tenperature

i nci neration

The instrunmentation and anal ytical sanpling | ocations shown on Figure 4-6 conceptual ly
illustrates the process infornmation necessary to properly operate and eval uate the proposed
vacuum enhanced vapor extraction and treatnment system Detail ed specification and pl acenent of
process instrunentation will be provided in the Pilot Test Plan. However, the follow ng

di scussion of process neasurenents that are common to a variety of vapor extraction system
configurations will aid in the understandi ng of process operation. Level neasurenent on the
m st elimnator indicates the anount of condensate that has accunul ated and notifies the
operator of the need to drain the unit. As nentioned above, pressure neasurenent before and
after the HEPA filters provides an indication of filter plugging

Based on this differential pressure neasurenent, the standby filter containing virgin filter
nedia is brought on line. The spent filter is taken off line and its filter nedia repl aced.
Simlarly, differential pressure neasurenent across the GAC units provides an indication of unit
| oadi ng and/ or pl uggi ng

Real -tine nonitoring is often enployed for critical paraneter nmeasurenent, alarm and control

For the proposed vapor treatnent system online radiation nonitoring i nmedi ately downstream of
the HEPA filters detects failure of the filters to renove radionuclide-contam nated particul ates
if present in the extracted vapors. Likew se, real-tine VOC | eak detection is used to nonitor
the integrity of systempiping and connections to ensure em ssion-free operation. Leaks in
process pi ping | ocated downstream of the vacuum punp (i.e., positive pressure side) and upstream
of the GAC units may result in VOC em ssions. Leaks on the negative pressure side of the
process do not result in undesired em ssions. Rather, atnospheric air is pulled into the
system RCRA leak detection is often inplenented by nonitoring the secondary contai nnment cavity
of the process piping. Specifically, a hydrocarbon sensor is placed into the secondary

contai nnent cavities of the process piping and connected to an alarm In addition to these
alarns, the signals fromthe real-tine radiation and VOC sensors may be used to provide
autonatic shutdown of the system Details of control signal wiring will be presented in the
Pilot Test Pl ans.

Vapor fl ow neasurenent and anal ysis of vapor sanples will allow cal cul ati on of contam nant nass
recovery rates, and thus, evaluation of system perfornmance. Conparison of upstream and
downstream vapor flow nmeasurenents provi des additional information for assessnment of system
vapor | eaks. Measurenent of the tenperature of the vapor |eaving the heat exchanger is crucia
in maintaining the operating efficiency of the GAC units.

As mentioned above, pilot testing of the in situ vacuum enhanced vapor extraction system

invol ves injection of anbient and heated air into the test area formation to study the effect on
VOC nmass recovery. Figure 47 illustrates the equipnment that will be used for air injection: a
bl ower and liquid propane gas-fired heater. This equipnent will be sized during the detailed
desi gn phase of the IMIRA (i.e., Test Plan) to provide a range of operational service that
accommodat es the different subsurface conditions at each of the OUJ2 test areas. Process
instrunents and controls will be used on the air injection systemto ensure proper control of
air flows and tenperatures.

As noted on Figures 4-6 and 4-7, the vapor injection, extraction, and treatnent system
conponents are nounted on a flat-bed trailer. This allow the equi prent to be easily noved to
different vapor extraction test sites. Electric power necessary to operate these systens at the
903 Pad test site will be obtained fromexisting power lines in the vicinity of 903 Pad



El ectric power-driven equi pnent includes vapor and ground-water extraction punps, air injection
bl ower, instrunentation and controls, cooling water circulation punp, and heat tracing.

The South Wil nut Creek Basin Surface Water Treatment Facility (Section 4.6.1) is proposed for
use in treating contam nated ground water and condensate generated by Subsurface IMIRA pil ot
test activities at the 903 Pad. This facility has been sel ected because of the uncertainty
associated with the chemstry of the ground water that may be recovered directly beneath the 903
Pad. The South Wl nut Creek Basin Surface Water Treatnment Facility is the only existing or

pl anned RFP treatnent systemthat has been designed to address all of the potential contam nants
of concern. At QU2 these contam nants include VOCs, radionuclides (i.e., Pu, Am and U), and
netals. The 881 Hllside Gound-Water Treatnment System for exanple, has been designed to
remove VOCs, netals, and U, but not Pu or Am Proposed use of the South Wal nut Creek Basin
facility to treat contam nated Wonan Creek Basin Surface seeps and di scharge the treated water
to the South Wal nut Creek drai nage (EGG 1990e) encountered strong public opposition with
respect to interbasin transfer of this seep water. It should be noted, however, that ground
water at the 903 Pad test site flows in two directions: northeast toward the South Wil nut Creek
Basin, and southeast toward the Wnan Creek Basin. This bidirectional flowis a result of the
903 Pad Area being located on a potentionetric crest. Therefore, use of the South Wal nut Creek
Basin facility to treat any ground water that nay be recovered at the 903 Pad IMIRA test site
does not raise the issue of interbasin transfer of contam nated water. The South Wl nut Creek
Basin Treatment Systemis centrally located with respect to all of the proposed pilot test

| ocations and has spare processing capacity. It is also proposed that ground water and
condensate generated frompilot testing at the 903 Pad be transported to the South Wal nut Creek
Basin Treatment System by tank truck. Truck transport has been sel ected over pipeline transport
because of the relatively short duration of the pilot study and the uncertainties associ ated
with production of ground water, if any. Gound-water production and chem stry data coll ected
during the pilot study phase of the IMIRA will allow consideration of the use of other RFP
treatnent systens for post-pilot study operation. These data will also be used to determ ne the
neans of contam nated water transport (tank truck versus pipeline) to the designated treatnent
facility during post-pilot study operation. Candidate RFP water treatnent systens that nay
potentially support the Subsurface IMIRA are discussed in Section 4.6

It is estimated that approxinmately 1 gallon per mnute (gpn) of ground water will be produced in
dewat ering the 903 Pad test area alluvium The volune of condensate produced will be m ninal

G ound water and condensate recovered during pilot testing will be allowed to accunulate in an
insul ated and heated holding tank |ocated at the test site. The contents of the tank will be
transported by tank truck to the South Wal nut Creek Basin Treatnment Facility for renoval of
contami nants. Assuming the use of a 5,000-gallon holding tank and a 5,000-gallon tank truck

one trip will be required every 3 days to accormbdate a 1 gpmrecovery rate. The one-way
transportati on di stance fromthe 903 Pad test site to the South Wal nut Creek Basin treatnent
facility is less than one-half mle via Central Avenue and the treatnent facility access road

As di scussed above, several incidental wastes would be generated during installation and
operation of the proposed subsurface action at the 903 Pad. These wastes include: personne
protective equipnent, drill cuttings (i.e., contamnated soil fromwell installation), vapor
extraction treatnent residuals including spent HEPA filtration nedia and GAC, ground-water
treatnent residuals including sludge and GAC, and recovered free-phase solvents (Section
4.3.3.2). Al incidental wastes frominstallation and operation are expected to be simlar to
those already generated at RFP and will constitute a snmall fraction of the wastes already
processed for storage or disposal by the site. These solid wastes will be characterized and
handl ed according to RFP waste nmanagenent operating procedures (EGRG 1991h).

4.3.2.2 (Cbservational/Stream i ned Approach Consi derations

In accordance with EPA (oservational /Strean i ned Approach gui dance, this section identifies
potential deviations fromthe expected conditions at the 903 Pad test site, nmechanisns to
identify the deviations, and contingency plans that respond to the deviations. Deviations from
expected conditions are a result of incorrect assunptions with respect to site-specific

hydr ogeol ogy and nature of contam nation based on limted site characterization data. As
nentioned in Section 4.3.1.2, the expected conditions at the 903 Pad are based on qualitative
data regarding the site history and quantitative data derived frominvestigative activities
perforned near the proposed test site, but not actually within the test area. In light of the
uncertainties associated with extrapol ation of site conditions fromthese data, the devel opnent



of contingencies to respond to unexpected conditions within the test site is a critica
conmponent of the IMIRA

Tabl e 4-1 presents reasonabl e deviations that m ght be encountered during inplenentation of the
proposed vapor extraction systemat the 903 Pad test site. The table also indicates the

nechani sns that will be used to identify the potential deviations and presents contingency pl ans
that will be inplenmented in the event that a deviation actually occurs. The renainder of this
Section provides a detail ed explanation of Table 4-1.

Fr ee- phase sol vent contam nation at 903 Pad is not expected to have penetrated nore than 30 feet
into the claystone bedrock. This expected condition is based on a review of existing R data
The potential deviation would be the presence of free-phase contam nation at depths greater than
30 feet into bedrock. The method for detecting the deviation is visual inspection of soi
sanpl es recovered during drilling of the bedrock vapor extraction well boreholes. The
contingency involves continuing the boring to the lower Iimt of observed contam nation and
installing a well screen to the total depth of the boring. However, the boring will not extend
beyond 100 feet total depth.

Recoverabl e ground water in the claystone bedrock at the 903 Pad test site is not expected.

Bori ngs advanced through the claystone near the 903 Pad during previous investigative efforts
recovered only dry to noist soil sanples. It is possible, however, that the vacuum i nduced by
the vapor recovery wells will result in the accumul ation of residual soil noisture in the well.
This potential deviation fromexpected conditions will be directly nmeasured using an el ectronic
water |evel indicator. The contingency will involve retrofitting the vapor recovery wells with
ground-water extraction punps. Gound water extracted during pilot testing will be transported
to the South Wal nut Creek Basin Treatnent System as di scussed above.

DNAPLs are not expected to accunulate in the alluvial or bedrock wells. There is, however
uncertainty in this expectation, and it is conceivable that accunulation of DNAPLs in the wells
may occur. The bedrock wells, for exanple, may recei ve DNAPLs from pool s perched on the
bedrock. The presence of free-phase liquid contam nants in ground-water extraction wells will
be determ ned by visual inspection of the recovered ground water for an inmscible phase. The
contingency to respond to this deviation will involve retrofitting the ground-water storage
systemwi th a |iquid-phase separation unit installed between the extraction wells and the

st orage tank.

Al t hough not expected, during vapor extraction systemstartup it is conceivabl e that

radi onucl i de-contam nated particulates resulting fromdisturbed soils along the length of the
extraction wells nmay be entrained into the vapor stream HEPA filters are included in the vapor
treatnment process for particulate renoval. Filtration protects the GAC agai nst fouling and
ensures that radionuclides are not discharged fromthe system Spent HEPA filter nedia will be
sanpl ed and anal yzed for the presence of radionuclides. |f after several weeks of system
operation, analysis of spent filtration nedia establishes that radionuclide-contan nated
particles are not present in the vapor stream HEPA filtration will be renoved fromthe process,
allowing a greater vacuumto be pulled on the subsurface. |If analysis indicates the presence of
radi onucl i des, however, HEPA filtration will be retained. |In either event, realtinme radiation
nonitoring will be conducted.

It is expected that GAC adsorption will provide cost-effective recovery of vapor-phase VCCs.
This is strictly a function the VOC nass recovery rate observed during the pilot study. Based
on the nass recovery rate, the feasibility of stand-alone GAC adsorption will be conpared to
condensation and thernal oxidation. Condensation involves chilling the vapor streamto liquify
VOCs. The liquid streamis recovered and sent off site for recycling. Residual VOCs in the
vapor stream are renoved by GAC adsorption. Thernal oxidation involves inmedi ate destruction of
VQOCs extracted fromthe subsurface.

4.3.3 Evaluation of Renedial Approach

4.3.3.1 Effectiveness

The proposed subsurface action at the 903 Pad test site provides an alternative to excavation
and di sposal of VOC-contami nated soils. VOCs recovered by the GAC adsorption units are
subsequently thernmally desorbed and destroyed at an off-site GAC regeneration facility. During



the regeneration process, a small quantity of ash nay be generated which requires | and di sposal
The action is also expected to generate sludge fromtreatnment of contam nated ground water and
condensate at the South Walnut Creek Basin Surface Water Treatnent Facility. This sludge may
require | and di sposal and/or on-site storage as a hazardous m xed waste. Likew se, spent HEPA
filtration nedia may al so require |land disposal or on-site storage as a hazardous m xed waste
However, generation of spent HEPA filtration nedia is expected to be mninmal and only during the
initial weeks of operation. Managenent of treatment systemresiduals according to RFP standard
operating procedures will elimnate exposure risks.

Vapor - phase recovery is an efficient nethod for reduci ng contam nant nobility and volune. By
addr essing free-phase source contam nation, a reduction in the anount of contam nant avail abl e
to dissolve into the ground water ultimately results in reduction of the volunme of contani nated
ground water migrating fromthe test areas. A reduction in toxicity is also achieved by
recovery and destruction of VOCs. Vapor-phase recovery nmay be inplenmented using relatively
sinple, cost effective and reliable equipnent. As discussed in Section 3, there are no ARARs for
remedi ati on of subsurface soils. ARARs do exist, however, for treatnment and di scharge of any
ground water recovered during the IRA.  Proposed use of the South Val nut Oreek Basin Surface
Water Treatnent Facility (EGRg, 1991f) is expected to achieve ARARs associ ated with ground-water
t r eat ment

4.3.3.2 Inplenentability

Vacuum enhanced vapor extraction is a technically feasible renmedial action for Q2. The
sinplicity of design, fabrication using coomonly available naterials, ease of namintenance and
potential for cost-effective operation nake in situ vacuum enhanced vapor extraction an
attractive renedial technol ogy. Vapor extraction is a proven technol ogy that has been
successfully applied at many sites. |n unconsolidated formations, vapor extraction has been
successfully inplenented in both coarse and fine-grained material. The alluvial naterial at the
proposed test sites is expected to be coarse grained and consist of sand, gravel and |esser
anmounts of silt and clay. The bedrock naterial at the proposed test sites is consolidated and
its perneability to air flow has not been quantified. Both sandstone and cl aystone bedrock is
expected to have relatively | ow perneabilities when conpared with the alluvium however, bedrock
pernmeability is expected to be high enough to permt a neasurable vapor flow rate. Performance
of the proposed systens will be denonstrated by cal cul ati ng contam nant nass recovery rates
based on vapor flows and contam nant concentrations. Regeneration services for the GAC
adsorption units are readily avail able, and special |abor skills are not necessary to construct
and operate the vapor extraction and treatnment equi prent.

Factors limting the success of in situ vacuum enhanced vapor extraction at the 903 Pad incl ude
low fornmati on perneability and anount of residual free-phase contam nation in the subsurface. A
revi ew of existing data suggest that |ow fornation perneability will not be alinmting factor in
the alluvium however, bedrock perneability may be low. Confirmation of source area | ocations
will be critical to the successful inplenentation of this technology as an interimor fina
action. Should additional data becone avail able during the Phase Il R suggesting a nore
promising test area, interimrenedial efforts nay be redirected to another site

As noted in Section 4.2, CERCLA evaluation criteria include assessnent of a proposed renedi a
action with respect to public acceptance. Several aspects of the proposed Plan should receive
favorabl e public acceptance. For exanple, the information collected during the | MIRA coul d
expedite final renedial efforts at OQJ2. Moreover, conduct of the IMIRA coul d achi eve sone
degree of VOC source renoval and subsequent destruction of recovered VOCs. Potential renoval of
subsurface VOC contam nation w thout the need to excavate should also be received favorably. In
addi tion, the proposed vacuum enhanced vapor extraction actions pose a very |ow probability of
spreadi ng subsurface contam nation. The risk of spreading VOC contam nation is snall because
the soils affected are under negative pressure and the air sweep induced by the vacuumis
collected at the extraction wells. The risk of spreading subsurface radi onuclide contam nation
is very | ow because they are non-volatile. Some public concern may result over the proposed use
of air injection to enhance VOC recovery because of the increased risk of spreading VOC

contam nation. Proper design of the injection and extraction systens to ensure capture of al
injected air mnimzes this risk. Another favorable aspect of the Subsurface IMIRA is the use
of the Chservational/Stream i ned Approach in planning and inplenenting the IRAin order to
nmaxi m ze data quality and quantity. Finally, use of existing RFP water treatnent facilities to
treat ground water and condensate should al so be viewed favorably.



No permits are required for inplenentation of the Subsurface IMIRA Al materials needed to
construct and operate the proposed interimrenedi al systemare commonly available. During the
installation of extraction wells, approximately 6 cubic yards of drill cuttings (waste soil)
will be generated. This nmaterial may be classified as hazardous m xed waste. Extracted ground
water will be treated at existing RFP facilities. Therefore, admnistrative feasibility of the
proposed interi macti on appears high.

4.3.3.3 Environnental |npact

Commi t nent of Resources

The vapor extraction system proposed for the Subsurface IMIRA at the 903 Pad will not require
construction of additional treatment facilities, but will require conmtnent of resources

(equi pnent and material) to install approximately six extraction wells w th conponent HEPA
filters, GAC units, water collection systens, and nonitoring devices.

Treat ment of contami nated subsurface water fromOJR will result in an increnental increase in
site pickup and deliveries of spent GAC units and replacenent units and chemcals for the
pretreatnment of water. |If the pilot testing phase is successful and the vapor extraction system
is expected to operate for a year or nore, deliveries will be spread out over the course of the
year and will be handled by one of the existing Plant chemical suppliers. The very small nunber
of shipnents involved for both the GAC units and the chem cal treatnent systemwll result in an
insignificant inpact to human heal t h.

Of-site transportation inpacts associated with the shipnment of dewatering sludge to a m xed
wast e di sposal site, will be very low as determined in DCE (1990b). Relatively |ow
concentrations of contam nants, the physical formof the waste, disposal site acceptance
criteria, and conpliance with DOT packaging and transport requirenents all contribute to very
low health risks fromincident-free shi prent and acci dent events.

Transportati on | npacts

The proposed subsurface water collection systeminvolves transportation activities during
installation and routine operations. Installation transportation activities will primarily
invol ve the novenent of equiprent for drilling, well installation, material deliveries for
installation, and potential off-site disposal of excavated soils resulting fromdrilling.
Routine operations will require the transfer of collected water to the South WAl nut Creek Basin
Treat ment System periodic inspection and mai ntenance of the punps and col | ection systens, and
occasional off-site shipnent of dewatering sludge to a | owlevel m xed waste di sposal site.
Potential health effects fromfugitive dust during installation will have negligible inpacts, as
di scussed earlier in this section. Gven the limted extent of transportation activities
associated with the collection systemand the health effect estimates presented in Appendi x E,
transportation health effects are predicted to be very small. Additional discussion details are
provi ded in Appendi x E.

Wet | ands

Wet | ands areas have been identified near the 903 Pad proposed action site. These wetl ands are
fed by several seeps that are located in two areas: approximately 1,000 feet to the southeast of
the site, and approxinmately 1,200 feet to the north of the site. These seeps typically have
flows that fluctuate seasonally and nornally remain below 2 gpm Many of these seeps dry up
during periods of |ow recharge.

Dewatering activities at the 903 Pad are predicted to result in a water extraction rate of 1 gpm
or less. Inasnuch as there are no technol ogies for effectively conducting vapor extracti on when
ground water is present, renmoval or collection of the water is a necessity. G ound-water
extraction is not expected to have a significant inmpact on nearby wetl ands because of the small
expected flow and limted duration (3 years or less). However, it is known that there is

consi derable variation in the water table elevations within OJ2, near surface water-bearing
units. Therefore, it is possible that dewatering rates may be different than predicted and nay
have an indirect effect on wetlands. The total wetlands area that coul d be affected by the
proposed 903 Pad action is estimated to be | ess than one-fortieth of an acre. Suitable habitat



exists in the surrounding area to accommodate any tenporary w ldlife displacenent. At the
conclusion of the IMIRA ground-water flowwill return to its previous levels, and any
tenporary wetlands inpacts will be naturally mtigated.

Water treatment alternatives are considered in Section 4.6. |If a treatnment alternative is
selected, its purpose would be to renbve contaminants fromthe water that mght reach a drinking
water source. Wile it would be possible to reintroduce the treated water at the collection
point or at the seeps, thus preserving the wetland areas, such a programwoul d sinply
reintroduce clean water into a |l ocal ground-water systemthat is contam nated. This would
contribute to an increased potentionetric surface and this an increased potential for

contami nant mgration

Currul ati ve I npacts

Installation activities will result in increased vehicular traffic, engine em ssions, and the
nunber of workers. The nunber of personnel required for the project will be a small increase to
the assuned yearly additional construction |oading.

It is estimated that two workers will be involved in routine operation and nmi ntenance of the
vapor extraction systemat the 903 Pad. The sane workers will also be able to operate and

mai ntai n vapor extracti on systemsystens at Mound and the East Trenches. This wll have
negligible inmpact on the nunber of Plant personnel. In routine operations, these workers will
not be exposed to any levels of chemicals or waste streampollutants that would restrict them
fromother assignments at the RFP.

4.4 VACUUM ENHANCED VAPOR RECOVERY AT MOUND (I HSS No. 113)

This section presents a detailed description of the proposed action at the Mound Area. This
di scussion focuses on the expected test site conditions, proposed treatnent systens, and
Gbservational / Stream i ned Approach considerations with respect to deviations in expected test
site conditions.

4.4.1 Test Site Description

4.4.1.1 Test Site Selection Rationale

The rationale and criteria used for selection of the Subsurface IMIRA test sites is discussed
in Section 4.3.1.1. [IHSS No. 113, a fornmer drumstorage |location at the Mund Area, is the
second site proposed for pilot testing in situ vacuum enhanced vapor extraction. |Its |location
within QR is shown in Figure 2-2. [HSS No. 113 satisfies all three test site selection
criteria as discussed bel ow.

IHSS No. 113 was used to store an estinmated 1,405 druns containing prinmarily depleted urani um
and berylliumcontam nated | athe coolant (a m xture of 70 percent hydraulic oil and 30 percent
carbon tetrachloride). Records do not indicate that the drums were buried (Calkins, 1970). Sone
drums al so contained Perclene (Smth, 1975). Perclene was a brand nanme of tetrachl oroethyl ene
(Sax and Lewis, 1987). |Initial renediation of this site was acconplished in May 1970. It is
not clear fromthe literature whether fluid was observed to have | eaked fromthese druns before
or during cleanup. However, a release of free-phase chlorinated hydrocarbons is inferred from
the chem stry of water sanples collected froma nmonitoring well adjacent and hydraulically
downgradi ent of IHSS No. 113 (Well No. 0174 [Figure 2-12]). Water sanples collected in May 1987
and 1989 contained 528.0 ng/l and 45.0 ng/l of PCE, respectively. The solubility of PCE at
standard tenperature and pressure is approxi mately 160 ng/l suggesting the presence of
free-phase PCE near IHSS No. 113. The potential for residual free-phase chlorinated solvents at
this site coupled with a | ack of evidence for buried druns nakes this site suitable for the
Subsurface I MIRA

Soi|l sanpling conducted at IHSS No. 113 after the May 1970 clean-up indicated 0.8 to 112.5

di sintegrations per mnute per gram (dnnig) (0.4 to 51 pG/g) activity. This contamnation is
t hought to have been transported by wind fromthe 903 Pad Drum Storage Site. Nothing has been
found in the literature to suggest the presence of netallic nuclear material buried at | HSS No
113.



4.4.1.2 Expected Conditions

No site-specific hydrogeol ogic or chemical information is currently available for the area
within IHSS No. 113 boundaries. However, several exploratory boreholes were drilled and
nonitoring wells constructed near the test site. These data were used to construct a conceptua
nodel of the site hydrogeol ogy and contam nant type and distribution. A geologic |log of the
borehole drilled for nonitoring well 2087 (approximately 20 feet east of IHSS No. 113), which is
typical of the IHSS No. 113 area, is presented in Appendix D. An idealized bl ock di agram of the
IHSS No. 113 test area is presented in Figure 4-8. The diagramillustrates the hydrogeol ogy and
contam nant distribution expected to exist within 50 feet of the ground surface. Sand and grave
al l uvi um extends to approxi mately 10 feet bel ow ground surface and overlies claystone bedrock
that may contain isolated or interconnected fractures. The alluviumis expected to be dry but
may contain a small amount of seasonal ground water perched on the underlying claystone bedrock
The bedrock is not expected to contain recoverabl e ground water

It is expected that PCE conprises the najority of the VOC contam nation in the IHSS No. 113 area
with | esser anmobunts of carbon tetrachloride. A sanple of ground water collected fromnonitoring
wel |l 0174 (Figure 2-12), located adjacent to IHSS No. 113, contained PCE at a concentration that
exceeded its solubility limt. The well screen crosses the alluvial/bedrock boundary suggesting
that free-phase PCE released at IHSS No. 113 infiltrated the alluviumconmng to rest on the
claystone bedrock. It is likely that a small anmpbunt of free-phase PCE or an emul sion of PCE and
seasonal ground water flowed towards and entered Wll 0174. The conceptual di agram shows the
residual DNAPL in the alluvium and pools of DNAPL perched on the claystone bedrock with sone
infiltration of DNAPL al ong bedrock fractures. A review of existing nmonitoring well as-built

di agrans and ground-water chem stry (Rockwel |, 1987a) with respect to the presence of dissol ved
or residual free-phase chlorinated solvents in the claystone bedrock near IHSS No. 113 was
inconclusive. It is inportant to note that the presence of pools of DNAPL perched on the

bedrock is also uncertain and nmay never be conclusively determ ned. However, the presence of
very high concentrations of PCEin a nonitoring well adjacent to IHSS No. 113, and in light of
the inventory of drum nunbers and contents stored at IHSS No. 113, it is reasonable to infer the
presence of residual free-phase chlorinated solvents in the vadose zone. This material may be
nobi | i zed during periods of high precipitation when ground water nay be perched on the claystone
bedr ock.

4.4.2 Renedial Approach

4.4.2.1 Proposed Action Based On Expected Conditions

This section provides a detail ed description of the interimrenedial action proposed for
inplenentation at the Mound Area test site (IHSS No. 113). The proposed action is based on the
i deal i zed conceptual hydrogeol ogi ¢ and contam nant distribution nodel described in Section
4.4.1.2, and invol ves:

. In situ vacuum enhanced vapor extraction for the alluvial material

. In situ vacuum enhanced vapor extraction in the upper portion of the underlying
cl ayst one bedrock

Vapor Extraction

Figure 4-9 illustrates the configuration of the vapor recovery system At IHSS No. 113, two
vapor extraction wells will be installed in both the alluviumand the upper portion of the

cl ayst one bedrock and mani fol ded to one or nore vacuum punp(s). The precise |location of the
vapor recovery wells has not been determined as there currently is no contam nant concentration
data available for the area within IHSS No. 113 boundaries. A Phase Il R is currently in
progress at O and includes the advancenent of soil borings and the constructi on of groundwater
nmonitoring wells within IHSS No. 113 boundaries. Prior to inplenentation of this portion of the
IMIRA a reviewof available R data will be conducted with respect to identified |ocations of

resi dual chlorinated hydrocarbons. 1In order to prevent significant short circuiting of
atnospheric air to the vapor extraction wells, the upper 6 feet of the well will be constructed
of blank casing. Should contam nation be observed during drilling in the upper 5 feet of soils,

the well screen will extend across shallow contam nated soils, but no less than 2 feet bel ow the



surface. In this case, an inperneable cover will be installed over the ground surface within 10
feet of the vapor extraction wells.

Interimrenedial efforts in the alluviumand bedrock will be isolated fromeach other in order
to prevent cross-contanm nati on between the two distinct formations. Bedrock wells will be
isolated fromthe alluviumby the installation of steel surface casing set into the bedrock

Al luvial and bedrock well construction schematics are provided in Figure 4-5. One air injection
well will be installed in both the bedrock and alluviumand will be |ocated between the vapor
extraction wells. These wells will be used to inject anbient and heated air into the formations
to eval uate any enhancenent to VOC recovery due to the additional flow and heat. Anbient and
warmair will be injected at a rate equal to one-half of the conbined extraction rate. This is
to insure that injected air does not further disperse vapor phase contam nants in the vadose
zone. Under ideal conditions of isotropy and honmogeneity of the alluvial soils or bedrock, air
flow lines can be expected to forma closed | oop between the injection and extraction wells

gi ven reasonably close well spacing (<25 feet). Radial pressure distribution equations (Johnson
et. al, 1989) will be used during Test Plan devel opment to insure that negative pressures are
mai ntai ned at the boundary of the test area. Static pressure nonitoring wells will be installed
at various distances fromthe well array to verify capture and to determ ne the area of

i nfluence of the vapor extraction system

The conceptual hydrogeol ogi ¢ nodel illustrated in Figure 4-8 shows sone |imted penetration of
DNAPL into bedrock fractures. The |lack of conclusive evidence of contam nant migration into
bedrock suggests the need for a conservative approach to bedrock renedial efforts. For this
reason, it is proposed to install vapor recovery wells to a maxi num of 30 feet into bedrock

Dynam ¢ performance and effectiveness of the in situ vapor extraction systemat |HSS No. 113
will be assessed as described in Section 4.3.2.1.

The proposed test site selection was based on qualitative data fromthe proposed test site and
condi tions extrapol ated fromquantitative data collected near the proposed test site. Should
the proposed test site prove inadequate, an alternative test site will be selected. The nost
likely reason for poor site conditions is the absence of residual free-phase DNAPL. A
prelimnary threshold for determ ning success will be concentrations of hydrocarbon conpounds
recovered in the soil vapor equal to 1 ppmas neasured with a portabl e photoionization detector
calibrated for the major contam nant expected at the test site. The test will be conducted for

a mninumof 7 days before abandonnent and new site selection. |If the recovered vapor contains
hydr ocarbon concentrations equal to or greater than 1 ppm the test duration will be decided
while the test is in progress. |In any case, test duration should not exceed three nonths.

Vapor Tr eat ment

A di scussion of the system proposed to treat vapors extracted fromthe subsurface at the |IHSS
No. 113 test site is presented in Section 4.3.2.1.

4.4.2.2 (Cbservational/Streanm i ned Approach Consi derations

A summary of the expected conditions, potential deviations and contingencies relevant to the
proposed action at Mound is presented in Table 4-2. Many of the itens presented in Table 4-2 are
identical for each proposed O test site. Therefore, this section will address only those itens
that are unique to the Mound test site. The reader is referred to section 4.3.2.2 for a
detail ed di scussion of the itens common to all O test sites. The Mound test site is unique in
that no recoverable ground water is expected in either the alluviumor bedrock. The potentia
devi ation woul d be the presence of a saturated thickness greater than 3 feet in the alluvium
and/ or an accunul ati on of ground water in the bedrock vapor extraction wells. This potentia

devi ation fromexpected conditions would be identified by direct neasurenent with an el ectronic
water level indicator. 1In this event, the existing wells would be retrofitted with ground-water
recovery punps. Gound water recovered during pilot testing would be transported by tank truck
to the South Wal nut Creek Basin Surface Water Treatnent Facility for treatnent.



4.4.3 Evaluation of Renedial Approach

4.4.3.1 Effectiveness

Eval uation of the proposed IRA at the Mound Area with respect to CERCLA effectiveness criteria
is essentially the sanme as the effectiveness evaluation presented in Section 4.3.3.1. (ne

di fference, however, is the elimnation of treatnent system sludge production and associ at ed

I and di sposal since ground water is not expected to be recovered at the Mound Area test site.

4.4.3.2 Inplenentability

Eval uation of the proposed interimrenedial action at the Mound Area with respect to CERCLA
inplenentation criteria is the sane as the inplenentability evaluation presented in Section
4.3.3.2.

4.4.3.3 Environnental |npact

Commi t nent of Resources

Commi t nent of resources for the vapor extraction system proposed for the Subsurface |MIRA at
Mound will be virtually identical to that of the 903 Pad described in Section 4.3.3.3. This
level of commitnent will be low, and will not have a significant inpact on RFP operations.

Transportati on | npacts

Transportation i mpacts for the Mound vapor extraction systemare virtually identical to those
described for the 903 Pad in Section 4.3.3.3.

Wet | ands

Wet | ands areas have been identified near the Mound proposed action site. These wetlands nay be
fed by surface seep flow and are located in two areas: approximately 1,000 feet to the north of
the site (seeps), and approximately 1,000 feet to the northwest of the site (seeps and South
WAl nut Creek). These seeps typically have flows that fluctuate seasonally and normally remain
bel ow 2 gpm Many of these seeps dry up during periods of |ow recharge. South WAl nut Creek
flows range from5 gpmto 60 gpm

Dewatering activities at the Mound are not expected to result in any significant water
collection; therefore, no inpact on nearby wetlands is expected. However, it is known that
there is considerable variation in the water table elevations in near surface water bearing
units at QU2. Consequently, it is possible that dewatering may be necessary at Mund and

this may have an indirect effect on nearby wetlands. The total wetlands area that coul d be
affected by the proposed Mund action is estinated to be | ess than one-fortieth of an acre.
Suitabl e habitat exists in the surrounding area to acconmobdate any unlikely wildlife

di spl acement. At the conclusion of the IMIRA ground-water flow, if affected, will return to
its previous |levels and any tenporary wetlands inmpacts will be naturally mtigated.

Water treatnment alternatives are the sane as those described for 903 Pad in Section 4.3.3.3.
Currul ati ve | nmpacts

Currul ative inmpacts are expected to be the sane as those described for the 903 Pad.

4.5 VACUUM ENHANCED VAPOR EXTRACTI ON AT EAST TRENCHES AREA (I HSS NO 111.1)

This section presents a detail ed description of the proposed interimrenedial action at the East
Trenches Area. This discussion focuses on the expected test site conditions, proposed treatmment

systens, and Cbservational / Stream i ned Approach considerations with respect to deviations
in expected test site conditions.



4.5.1 Test Site Description

4.5.1.1 Test Site Selection Rationale

The rational and criteria used for selection of the subsurface IMIRA test sites is discussed in
Section 4.3.1.1. IHSS No. 111.1 (Trench T-4) burial site at the East Trenches Area, is the
third site proposed for pilot testing in situ vacuum enhanced vapor extraction. Its location
within QR is shown on Figure 2-2. [HSS No. 111.1 satisfies all three test site selection
criteria as discussed bel ow.

Areviewof the literature revealed little specific information about the historical use of |HSS
No. 111.1. The available informati on describes waste di sposal activities at the East Trenches
Area as a whole. To summarize, the burial trenches in this area were used between 1954 and 1968
for the disposal of sanitary sewage sl udge contam nated wi th urani umand pl utoni um and

approxi mately 300 flattened enpty druns contamnated with uranium (I11lsley, 1983). However,
IHSS No. 111.1 is not expected to contain flattened druns. Figure 2-2 identifies those trenches
where druns were observed or detected by magnetoneter survey.

Based on this description, one would not expect to find significant concentrations of
chlorinated solvent. However, a water sanple collected in May 1988 froma nonitoring well 3687
(Figure 2-13) adjacent to IHSS No. 111.1 contained 221.8 ng/l of TCE. The solubility of TCE is
1,100 ng/l at standard pressure and tenperature. The concentration of TCE in the water sanple
represents a significant fraction of the TCE solubility limt suggesting the possibility of

resi dual free-phase TCE near |HSS No. 111.1.

Al though the radiation content of the sewage sludge reportedly ranged from382 pC/g to 3,590
pG /g (Onen and Steward, 1973) there are no reports of netallic nuclear naterial deliberately
buried in IHSS No. 111.1. The only other naterial reportedly buried in IHSS No. 111.1 is

pl ut oni um and urani um cont am nat ed asphalt planking fromthe solar evaporation ponds (I11sley,
1983). The potential presence of residual free-phase TCE coupled with a lack of buried druns and
netallic nuclear material makes IHSS No. 111.1 a suitable test site for this IMIRA

4.5.1.2 Expected Conditions

No expl oratory borings have been advanced through I HSS No. 111.1; however, two borings were
advanced approxinately 40 feet north of the trench. Monitoring wells were constructed in these
boreholes (Wells 3587 and 3687) (Figures 2-13 and 2-15, respectively) and geologic, water |evel
and chem stry data are available. These data were used to construct a conceptual nodel of the
site hydrogeol ogy and contam nant type and distribution. A geologic |og of a borehol e advanced
for nmonitoring well 3687 (typical of the test area) is presented in Appendix D. An idealized
bl ock diagramof the test area is presented as Figure 4-10. The diagramillustrates the

hydr ogeol ogy and contami nant type and distribution within 120 feet of the ground surface

Sand and gravel alluviumextends to approximately 10 feet bel ow ground surface and overlies
primarily sandstone bedrock. At Well 3687 (Figure 213), an 11 foot thick interval of sandy

cl aystone was reported directly underlying the alluvium A fine- to nediumgrai ned sandst one
underlies the sandy claystone and extends to at |east 75 feet bel ow ground surface. The
sandstone is underlain by claystone which nay contain isolated or interconnected fractures.
Unconfined ground water is expected to be encountered at 35 feet bel ow ground surface in the
sandstone. Bedrock geology varies in the area imediately surrounding IHSS No. 111.1. Based on
geol ogi c 1 ogs of nearby soil borings, claystone underlies the alluviumsouth of IHSS No. 111.1
and sandstone underlies the alluviumto the west.

TCE is expected to be the primary contaminant at this test site. A sanple of water collected in
May 1988 from Monitoring Wll 3687 contained 221.8 ng/l, which represents 20 percent of the TCE
solubility limt. This well is screened in the sandstone bedrock. The high concentration of
TCE within 40 feet of IHSS No. 111.1 suggests the presence of residual free-phase TCE in the
soils and aquifer underlying this burial trench. The bl ock diagram (Figure 4-10) shows the
downward migration of DNAPL through the unsaturated alluvium and sandstone | eaving a zone of
resi dual free-phase solvent. Because the solvent has a specific gravity greater than 1.0, the
solvent is shown mgrating downward through the saturated zone coming to rest in structura
depressions on the claystone, and migrating a short distance along fractures in the claystone
The presence of pools of DNAPL on the claystone is by no nmeans certain. Wll cenented zones



within the sandstone nay have stopped its migration, or the capacity of the sedi ments overlying

the claystone to absorb DNAPL nay exceed the volume of DNAPL released fromthe trench. It is
inportant to note that residual DNAPL and/or pools of DNAPL have not been observed at |HSS No
111.1 or at QR in general. However, it is reasonable to infer its presence by extrapol ating

from nearby ground water chemi stry, physical properties of the contam nants, and historica
activities at Q2.

4.5.2 Renedial Approach

4.5.2.1 Proposed Action Based On Expected Conditions

The section provides a detail ed description of the interimrenedial action proposed for
inplenentation at the East Trenches test site (IHSS No. 111.1). The proposed action is based on
i deal i zed conceptual hydrogeol ogi ¢ and contam nant distribution nodel described in Section
4.4.1.2, and invol ves:

. In situ vacuum enhanced vapor extraction for the alluvial material

. In situ vacuum enhanced vapor extraction coupled with ground-water depression in the
sandst one bedr ock.

Vapor and G ound-Water Extraction

The claystone will not be addressed in this action. The depth to claystone at the test site is
many tines deeper than at other proposed OR test sites. Therefore, it is less likely that
recoverabl e contam nati on has penetrated to claystone. Figure 4-11 illustrates the
configuration of the vapor recovery systemin cross-section and plain view

Two vapor extraction wells will be installed in both the alluvium and the sandstone bedrock

One pair of alluvial and bedrock wells will be installed on either side of the burial trench.
Because materials were buried in the trench and historical records of material type and quality
may be inaccurate, it was believed appropriate to avoid drilling through the trench itself. The
Phase Il Rl that is currently in progress at OJ includes the advancenent of two soil borings
within IHSS No. 111.1. Prior to inplenentation of this portion of the IMIRA a review of
available Rl data will be conducted with respect to the presence of residual DNAPL or buried
druns at this |ocation

Renedi al efforts in the alluviumand sandstone will be isolated fromeach other in order to
prevent cross-contam nation between the two distinct formati ons. Sandstone wells will be
isolated fromthe alluviumby the installation of steel surface casing set in sandstone

Al luvial and sandstone well construction schematics are presented as Figure 4-5. (ne alluvia
well will be used for vapor extraction and the second well installed on the opposite side of the
trench will be used as an anbient or heated air injection well to induce an air sweep under the
trench. Both sandstone wells will be fitted with ground water depression punps in order to
expose any residual DNAPL held in the sandstone by capillary forces. One sandstone well will be
mani fol ded to a vacuum punp. The second well installed on the opposite side of the trench will
be used to inject anbient and heated air to induce an air sweep through the test site. For
reasons discussed in Section 4.3.2.1, bedrock wells will extend several feet into the claystone
bedrock. This is to allow for the collection and recovery of free-phase DNAPL should it be
encountered at the sandstone/cl aystone interface

The proposed test site selection was based on qualitative data fromthe proposed test site and
condi tions extrapol ated fromquantitative data collected near the proposed test site. Should
the proposed test site prove inadequate, an alternative test site will be selected. The nost
likely reason for poor site conditions is the absence of residual free-phase DNAPL. A
prelimnary threshold for determning success will be concentrations of hydrocarbon conpounds
recovered in the soil vapor equal to 1 ppmas neasured with a portabl e photoionization detector
calibrated for the major contam nant expected at the test site. The test will be conducted for

a mni num of seven days before abandonment and new site selection. |f the recovered vapor
cont ai ns hydrocarbon concentrations equal to or greater than 1 ppm the test duration will be
decided while the test is in progress. |In any case, test duration will not exceed three nonths.

Vapor and G ound-Water Treatnent



A di scussion of the systens proposed for treatnment of vapors and ground water extracted fromthe
subsurface at the IHSS No. 111.1 test site are presented in Section 4.3.2.1

4.5.2.2 (Cbservational/Stream i ned Approach Consi derations

A summary of the expected conditions, potential deviations and contingencies relevant to the
proposed action at East Trenches is presented in Table 4-3. Many of the itens presented in Table
4-3 are identical for each proposed OR test site. Therefore, this section will address only
those itenms which are unique to the Mound test site. The reader is referred to Section 4.3.2.2
for a detailed discussion of the items common to all OJ2 test sites.

The East Trenches test site is unique in that ground water is expected to be present in

sandst one bedrock within 35 feet of the surface. However, avail abl e data suggest considerabl e
variability in bedrock geol ogy near the test site. Therefore, a potential deviation from
expected conditions would be the presence of claystone or interbedded sandstone and cl ayst one
under the proposed test site. This condition may result in a |ack of recoverabl e ground water
The nechanismto identify this deviation would include visual observation of soil sanples
recovered during drilling and by establishing the presence or absence of water in the extraction
well's using an electronic water |level indicator. The contingency would invol ve abandoning the
ground water punping effort and perform ng a vacuum enhanced vapor recovery action simlar to
that proposed for the Mund Area test site.

4.5.3 Evaluation of Renedial Approach

4.5.3.1 Effectiveness

Eval uation of the proposed interimrenedial action at the East Trenches Area with respect to
CERCLA effectiveness criteria is the sane as the effectiveness eval uati on presented in Section
4.3.3.1

4.5.3.2 Inplenentability

Eval uation of the proposed interimrenedial action at the East Trenches Area with respect to
CERCLA inpl enmentation criteria is the sanme as the inplenentability evaluation presented in
Section 4.3.3.2

4.5.3.3 Environnental |npact

Commi t nent of Resources

Commi t nent of resources for the East Trenches vapor extraction systemw |l be very | ow and
virtually the same as that described in Section 4.3.3.3 for the 903 Pad

Transportati on | npacts

These will be simlar to the 903 Pad vapor extraction systeminpacts. Gven the limted extent
of transportation activities associated with the collection systemand the health effect
estimates presented in Appendi x E, transportation health effects are predicted to be very snall
Addi ti onal discussion details are provided in Appendi x E

Wet | ands

Wet | ands areas have been identified near the East Trenches proposed action site. These wetl ands
are associated with South Wal nut Creek and Pond B-1 that are | ocated approxi mately 800 feet to
the north of the site. South WAl nut Creek has flows which fluctuate seasonally, ranging fromb5
to 60 gpm

Dewatering activities at the East Trenches are predicted to result in a water collection rate of
1 gpmor less. Inasmuch as there are no technol ogies for effectively conducting vapor
extraction when ground water is present, renoval or collection of the water is a necessity.

This is not expected to have a significant inmpact on nearby wetlands because of the small
expected flow and the linited duration (3 years or less). However, it is known that there is



considerabl e variation in the water table elevations in near surface water bearing units at Q2.
Therefore it is possible that dewatering rates may be different than predicted and nay have an
indirect effect on wetlands.

The total wetlands area that could be affected by the proposed East Trenches action is estinated
to be I ess than one-twentieth of an acre. Suitable habitat exists in the surrounding area to
accommodate any tenporary wildlife displacenent. At the conclusion of the | MIRA groundwater
floww |l return to its previous levels, and any tenporary wetlands inpacts will be naturally
mtigated.

Currul ati ve I npacts

Currul ative inpacts of the vapor extraction systemat the East Trenches will be the same as for
the 903 Pad described in Section 4.3.3.3.

4.6 DESCRI PTI ON OF ALTERNATI VE WATER TREATMENT FACI LI TI ES

The Subsurface | MIRA considers the use of existing or planned RFP water treatnent facilities
for treatnent of contam nated ground water and condensate associated with operation of the
proposed vapor extraction systens at the 903 Pad, Mund, and East Trenches Areas. The final

sel ection of the RFP treatnent systen(s) that will be used to support the Subsurface IMIRA will
be based on the actual contam nation observed in the recovered ground water and the results of
performance testing each of the treatment systens. However, for the reasons discussed in
Section 4.3.2.1, the DCE wi shes to retain the South Wal nut Creek Basin Surface Water Treatnent
Systemas the preferred systemat this time. Mudifications to this initial strategy nay be nade
as part of the observational/streanmlined approach (see Tables 4-1 and 4-3 regardi ng ground water
treatnent).

This section describes each of the RFP treatnment facilities with respect to operation,
contam nant renoval capabilities, and avail abl e processing capacity. The RFP water treatnent
facilities include:

. South Wal nut Creek Basin Surface Water Treatnent System
. 881 Hi |l side Gound-Water Treatnent System
. Bui | di ng 231B GAC Adsor pti on Systen Buil di ng 374 Evaporation System

4.6.1 South Wal nut Creek Basin Surface Water Treatnent System

The South Wil nut Creek Basin Surface Water Treatnment Systemis being constructed as part of an
IMIRA at QR (ERG 1991f). The systemincludes chemcal precipitation/mcrofiltration and GAC
adsorption units for renoval of radionuclides, nmetals, and VOCs from surface water.

Install ation of the GAC adsorption portion of this treatnent facility has been conpl eted, and
operation began on 13 May 1991. |Installation of the chemcal precipitation and mcrofiltration
units was conpleted on 24 April 1992, and systemstartup occurred on 27 April 1992.

The South WAl nut Creek Basin Surface Water Treatnment Systemis illustrated in Figure 4-12.

Chemi cal treatnent involves addition of iron salts and lime to cause coagul ati on and

floccul ati on of suspended particulates present in the wastewater to produce a filterable ferric
hydr oxi de precipitate or floc. Since the predom nant state of radionuclide and netal
contaminants in natural waters is particulate, these inorganic contamnants will be renoved

t hrough enmeshnent in the ferric hydroxide floc (EGRG 1991f). Renoval of radionuclides and
netals existing in a soluble state nay al so be achi eved during chem cal treatnment by adsorption
to the floc. The floc will be renoved fromthe process stream by cross-fl ow nenbrane
filtration. The menbrane filter is in a shell and tube configuration with the nenbrane | ocated
on the inside of the tubes. Water is punped through the filter tubes and water passes through
the nenbrane (i.e., perneate) under the force of the process operating pressure. The filters
are designed so that clean water will pass through the nenbrane in a direction perpendicular to
the main process flow (i.e. cross-flowfiltration). Flow not passing through the nenbrane will
be recycled to the concentration tank. A fraction of the recycle slurry will be bled fromthe
process for solids renoval by gravity separation and pressure filtration. The filter press cake



is expected to be approximately 30 percent solids by weight, and will be stabilized with the
addition of portland cenent. The cross-flow filter perneate will be neutralized by the addition
of sulfuric acid and will be further processed by GAC adsorption units for renoval of VOCs as
descri bed bel ow. Figure 4-12 shows that the GAC Adsorption Treatnent Systemfor the South Wl nut
Creek Basin surface water treatnment systemconsists of two on-line GAC units and two on-1line,
standby GAC units. Each GAC unit is 60 inches high and 87 inches in dianeter and contains 2,000
pounds of GAC. The on-line units are operated in series (i.e., lead and polishing positions).
Once the GACin the lead unit is determned to be spent, it is taken out of service. The GAC
unit in the on-line, polishing position becones the new lead unit and one of the on-line,
standby units is placed in the on-line, polishing position. "Rotation" of the GAC units into the
| ead, polishing, and standby positions is acconplished by changing the open/cl osed configuration
of the process valves. Physical nmovenent of unspent GAC units is not necessary during this
procedure. The spent GACis replaced with a new unit containing virgin GAC. The newy
installed unit is imediately placed in the on-1ine, standby node. Spent GAC will be anal yzed
for the presence of radionuclides and for toxicity by the EPA Toxicity Characteristic Leaching
Procedure (TCLP). Results of these analytical tests will determne if spent GAC fromthis
process may be regenerated or nust be nanaged as a hazardous nmixed waste. As of this witing,
the process has not yet generated spent GAC

The South Wil nut Creek Basin Surface Water Treatnent System was designed to continuously process
surface water influent at a rate of 60 gom This flow rate corresponds to the design fl ows
established for the South Wal nut Creek Basin IMIRA surface water collection systens. However,
design flows are nmaxi mum antici pated surface water flows for the collection systens, and
influent flows fromthe South Wal nut Creek Basin sources will, on the average, be substantially
|l ess than 60 gpm For exanpl e, GAC Adsorption Systemoperating data for May and June 1991, two
relatively high precipitation nonths, indicate that on the average the South Wal nut G eek Basin
sources have produced | ess than 50 percent of collection systemdesign flows. The unused
processing capacity could be used to treat ground water and condensate generated by the
Subsurface I MIRA.

4.6.2 881 Hllside Gound-Water Treatnent System

The 881 Hi |l side Ground-Water Treatnment Systemis currently being installed under the
groundwater IMIRA for QUL. The systemwas designed to treat ground water recovered at the 881
Hllside Area. The rate of ground-water recovery is expected to be approximately 5 to 10 gpm
and the ground-water contam nants of concern include VOCs, netals, and uranium The treatnent
process operating plan includes treatnment of collected ground water at the process design rate
of 30 gpmduring one 8-hour shift per day. The equi pnent renains idle throughout the renaining
two shifts. Gound water and condensate generated by the Subsurface IMIRA therefore, be
treated during one of the remnaining 8-hour shifts.

Fi gure 4-13 shows that the design of the 881 HIlside Gound-Water Treatnent Systemincludes W/
peroxi de and i on exchange unit operations. A punped feed systemw |l be used to inject a 50
percent hydrogen peroxide solution into the wastewater influent line. The surface

wat er / hydrogen peroxide m xture will then pass through an in-line static mxer before entering
the W oxidation reactor. In the reactor, the mxture is exposed to W light where VOCs are

oxi di zed to carbon di oxide and water.

The effluent fromthe W oxidation reactor will then be punped through fabric filtration units
to renove any suspended solids that nay be present in the processing stream Dissolved urani um
and netal contaminants will then be renoved by the anion and cation exchange units,
respectively. Regeneration of the anion exchange resin will not be required because of the high
affinity and capacity of the resin for uranium The expected |ife of the anion exchange units
is greater than 30 years at the expected influent flows and uraniumconcentrations. Al though
other anions (e.g., chlorides, sulfates) will initially be adsorbed to the resin, the
preferential adsorption of uraniumwill result in displacenent of the other anions. The spent
resin will ultinmately require solidification and disposal as a | owlevel hazardous waste. The
cati on exchange resin has a high affinity for high nolecular weight netals (e.g., nercury,
copper, lead). It is assuned that, unlike the ani on exchanger, the cation exchange resin will
require regeneration. Effluent fromthe i on exchange colum train is stored in holding tanks
pending | aboratory analysis results. Upon verification that contam nants have been renoved to
achi eve the effluent standards established for the facility, the treated water is discharged to
the Sl D



4.6.3 Building 231B GAC Adsorption Systeni Buil ding 374 Evaporati on System

A final alternative for treatnent of ground water and condensate generated by the Subsurface
IMIRA is the use of the planned Buil ding 231B GAC Adsorption System and the existing Building
374 Evaporation System These treatnent systemconfigurations are illustrated in Figure 4-14,
and are described below in detail

The GAC adsorption systemillustrated in Figure 4-14 is planned for construction and start-up
near Building 231B by the end of 1992. This facility is being installed to provide VOC
treatnent for decontami nation wastewater generated at the RFP (e.g., drill rig decontam nation).
Current treatnent systemdesign includes installation of a 13,000-gallon wastewater hol ding tank
and a 5,000-gal lon influent equalization tank. The 500, 000-gal | on wastewater hol ding tank shown
in Figure 4-14 currently exists, but is not in use. Qperating plans for the 231B GAC Adsorption
Systeminclude use of this storage tank for additional influent storage capacity, when required
Treat nent systemdesign includes at least two fabric filtration units configured in parallel

The parallel configuration allows water to be treated with one filter on line while filtration
nedia in the other filter is being replaced. Due to the relatively small quantities of
decont am nati on wastewat er generated annual |y (approxi nately 500,000 gal | ons) treatnent system
desi gn includes disposable GAC units. The process will include two 55-gallon GAC units in a

| ead/ pol i sher arrangenent. Each 55-gallon unit is 36 inches high and 22 inches in dianeter, and
contai ns approximately 165 pounds of GAC. The maximumrated fl ow capacity through each unit is
10 gpm Although the fabric filtration units will renove the majority of the suspended solids
fromthe process influent, snall particulates will pass through to the GAC units. It is
therefore, expected that the GAC units will be contam nated with particul ate radionuclides and
thus, require disposal as a hazardous m xed waste. The treatnent systemincludes a 5, 000gal |l on
effluent storage tank to tenporarily hold processed water prior to transport to Building 374.

The plan of operation for the Building 231B GAC Adsorption Treatment Systemincludes tank truck
transport of decontam nation wastewater to the facility, batch processing of approxi mately

10, 000 gal l ons per week at a flow rate of approximately 7 gpm and tank truck transport of the
treated effluent to the Building 374 Low Level Wastewater Treatnent System The one-way trave
di stance between Building 231B and Building 374 is approximately 1 mle via 7th Street, Centra
Avenue, PA Portal #1, and west on Patrol Road

The Building 374 Low Level Wastewater Treatnment System (Figure 414) processes approximately 12
to 15 mllion gallons per year of low level wastewater (i.e., < 13,500 Pci/ of radioactivity).
Influent sources of this systeminclude RFP process wastewater and incidental RFP surface waters
(i.e. site runoff). The treatnent systemincludes chem cal precipitation, vacuumfiltration

and evaporation unit operations. Chemical treatnent involves addition of iron salts and line to
cause coagul ation and floccul ati on of suspended particul ates present in the wastewater to
produce a filterable precipitate or floc. Radionuclide and netals contam nants present in the
wastewater streamin a particulate state tend to becone enneshed in the floc as discussed in
Section 4.6.1. The floc is then renoved fromthe process streamby vacuumfiltration. The
filter cake produced is approximately 30 percent solids by weight, and is stabilized with the
addition of portland cenent. The inorganic contamnants in the filtered process streamare then
concentrated by a four-stage nultiple effect evaporator. Evaporator vapors, which are free of

i norgani c contaminants, are condensed and recycled to the RFP process water supply. The "brine"
concentrate is processed by a spray dryer to evaporate the renaining liquid. The resulting
byproduct solids (i.e., salts) are renoved fromthe process by a bag filter unit, and
subsequently solidified with the addition of portland cement. The volune of solidified waste or
"saltcrete" fromthis action represents a snall fraction of RFP's annual production of this type
of waste. Storage and disposal plans for such waste were di scussed in the environnenta
assessnent for the partial closure action at the solar ponds (DCE, 1991c), for which a finding
of no significant inpact was issued. Because of the relatively | ow concentrati ons of the
contam nants, the solid formof the waste, the protectiveness of the packaging, and the
conpliance with applicable RCRA requirenents, storing these materials at the RFP or ot her DCE

| ocation pendi ng disposal would not materially change the inpacts assessed for this action

The treatnment technol ogi es that conprise the Buil ding 231B GAC Adsorption Systemand the
Bui | di ng 374 Low Level Wastewater Treatnent System (GAC adsorption, chem ca
precipitation/vacuumfiltration, and evaporation) are well suited for renoval of V(Cs,
radi onuclides, and netals that may be present in the Subsurface | MIRA ground water and
condensate. In addition, extra processing capacity currently exists at both facilities.



Al though the Building 374 treatnent facility often operates at its nmaxi mum capacity, influent
storage at Building 231B and batch processing of collected ground water and condensate al |l ow use
of the facility during of f-peak periods.

4.7 ENVI RONVENTAL EVALUATI ON OF NO ACTI ON

4.7.1 Ar Qality Inpacts

The No Action Alternative will not further inpact the existing air quality as discussed in the
RFP Final Environnental |nmpact Statenent, 1980 (DCE, 1980).

4.7.2 Water Quality Inpacts

The No Action Alternative would not contain or renove radionuclides, VOCs, or netals fromthe
subsurface at Q2. As aresult, the No Action Alternative would pose a long-termrel ease risk
to the general public. However, short-termrisks associated with the No Action Alternative are
i nsignificant because contam nated ground water is contained well within the RFP boundary, and
surface water discharges fromthe RFP are nonitored and treated, if necessary, in accordance
with the Plant's NPDES permt. The No Action Alternative would require that the current
quarterly site nonitoring be continued.

4.7.3 Terrestrial and Aquatic Inpacts

The No Action Alternative will not involve any short-terminpacts to terrestrial and aquatic
bi ot a.

4.7.4 Wetlands and Fl oodpl ai ns

The No Action Alternative will not involve any short-terminpacts to wetlands and fl oodpl ai ns.
4.7.5 Threatened and Endangered Species

The No Action Alternative will not inpact threatened and endangered speci es.

4.7.6 CQultural Resources

The No Action Alternative will not inpact cultural resources, as no sites at the RFP have
potential eligibility for the National Register of Hstoric Places (E&G 1991a).

4.7.7 Short-Term Uses and Long- Term Productivity

Land within QU2 is currently undevel oped and will renain so as part of the RFP for the
foreseeable future. QU2 lies within the RFP security boundaries and is not accessible to the
general public. Therefore, the No Action Alternative will have no effect on the short-term uses
and long-termproductivity of lands at Q2.

4.7.8 Personnel Exposures

The No Action Alternative will have mninal inpact on current workers involved at QU2 or at

adj acent RFP sites. Workers will continue to nonitor ground water quarterly which would not
present any additional inpacts. Because the sources of hazardous wastes woul d neither be renoved
nor controlled, the possibility of contam nated ground water nmigrating off site would increase
over tine. This could then becone a source for public exposure in the long term

4.7.9 Commtnent of Resources

The No Action Alternative will not require any additional commtment of resources.

4.7.10 Transportation |Inpacts

The No Action Alternative will not require construction or transport of materials. Therefore,
will be no additional on-site or off-site transportation activities.



4,7.11 Curul ative Inpacts

Because there are no additional renedial activities associated with the No Action A ternative,
there are no cunmulative inpacts relating to the environnental criteria identifiers in Sections
4.7.1 through 4.7.10.

4.8 COVPARI SON OF ENVI RONMENTAL EFFECTS OF RFP | M | RAs

Tabl e 4-4 conpares the environnental inpacts of the proposed Subsurface IMIRA at O with other
IMIRAs currently being inplenented at RFP. There are no environnental inpacts associated with
the No Action Alternative with respect to subsurface VOC contamnation at QU2 as indicated in
Table 4-4. This is consistent with the absence of any threat posed by the subsurface VOC
contamination at QU2 (Section 1). Inpacts in all categories fromthe proposed action
(environnmental, long-term public exposure, worker exposure, off-site and on-site
transportation) are not expected to be significant.



SECTI ON 5
| MPLEMENTATI ON PLAN

This section presents the inplenentation plan for conduct of the Subsurface IMIRA

I mpl enent ati on involves the preparation of a Test Plan for each of the three pilot tests
proposed in the IMIRAP/EA. The Test Plans will provide all the engineering designs,
performance specifications, and procedures necessary for well installation and fabrication of
the vapor extraction and treatnent unit. The Test Plans will also provide the necessary
procedures and gui dance to successfully execute the pilot tests. Follow ng conpletion of each
pilot study, a Test Report will be prepared sunmarizing the test data. Recommendations for
post-pilot study operation of the in situ vacuum enhanced vapor extraction systemwill also be
presented in each Test Report based on evaluations of the test data. Sections 5.1 and 5.2

di scuss the elenents of the Pilot Test Plans and Test Report, respectively.

5.1 PILOT STUDY TEST PLANS

Test Plans will be prepared to provide conprehensive and detail ed gui dance for conduct of the
Subsurface IMIRA pilot studies at QU 2. A Test Plan will be prepared for each of the three
pilot studies (i.e., 903 Pad, Mound, and East Trenches). Al though the Test Plans will be
simlar in format and content, each will be tailored to test-specific objectives. Table 5-1
provides a prelimnary outline that will be used to prepare the Test Plans. Al though the final
Test Plan format nmay differ fromthat shown in Table 5-1, the el ements represented by each of
the sections listed will be addressed.

Section 1 of the Test Plan briefly describes the purpose of the pilot study and notes its role
within RI/FS activities at QU 2. The introduction will also present a summary of Phase Il R
data pertinent to the pilot test that has becone avail abl e since preparation of the Subsurface
IMIRAP/EA. Section 2 will discuss the scope of the pilot test. Section 3 will define the data
qual ity objectives (DQ0s) for conduct of the pilot test. DQO will be devel oped, based on the
goal s of the proposed IRA. These goals include: assessnent of vapor extraction as a means for
renovi ng subsurface, residual free-phase VOC contam nation at OJ2; determ nation of the area

of influence of the vapor extraction system and prediction of post-pilot study system

performance. Section 4 will include the specifications and engi neering desi gn draw ngs for
conpl etion of the vapor and ground-water extraction and air injection wells. This section will
specify the procedures to be followed for well installation and field engi neering change

requests. Criteria for well abandonnent and alternative well placenent will also be provided.
Simlarly, Section 5 will provide equi pnent specifications, systemdesign draw ngs, and system
performance specifications for the vapor extraction pilot unit. This section will also provide
system start-up and troubl eshooting gui dance. Section 6 will present detailed procedures for
conduct of the pilot test. Vapor extraction and treatnent systemoperating procedures will be
speci fied, including systemshutdown criteria. This section will also present pilot study data
collection requirenments. Section 7 of the Test Plan will present guidance for eval uation of
pilot test data. This guidance will include, but not be limted to, equipnent and system
performance assessnent, contam nant mass recovery conputation, subsurface areal influence
estimation, and post-pilot study operation assessnent.

The Test Plans will also include project-specific quality assurance/quality control (QY¥ QCO),
sanpling and analysis, health and safety, and data nmanagenment gui dance for conduct of the pil ot
studies. QA QC guidance will be provided in the formof a project-specific addendumto the EM
Site-Wde Quality Assurance Program Pl an (EGG 1991) and the ER RCRA/ CERCLA Qual ity Assurance
Project Plan (EGRG 1991). Health and safety guidance will be provided in the formof a

proj ect-specific addendumto the ERHSPP (ERG 1989). EM Departnent Standard Qperating
Procedures will also be referenced in the Test Plans when applicabl e.

Preparation of the first Pilot Test Plan will begin imediately after regul atory agency approval
of the Subsurface IMIRAP/EA. Draft and final Test Plans will be subnmitted to EPA and CDH for
approval prior to inplenentation. The Test Plans will be available for public review, but wll
not be subject to formal public coment.



Table 5-1
Subsurface | MIRA Test Plan Qutline
I. I ntroduction
1. Scope of Pilot Study
I1l. Data Quality Objectives

V. Wel | Design and Installation

V. Vapor Extraction and Treatnment System Design, Construction, and Conm ssi oni ng
A/ Pilot Test and Data Col |l ection Procedures

VI1. Data Evaluation

Appendi ces

Qual ity Assurance Project Plan
Sanpl i ng and Analysis Pl an
Health and Safety Pl an

Dat a Managenent Pl an



5.2 PILOT TEST REPCRTS

A Pilot Test Report will be prepared at the conclusion of each OR in situ vapor extraction

pilot test. The Test Reports will summarize the tests conducted, present test data and data
eval uation results, and present recommendations for post-pilot study operation of the vapor

extraction systens.

Draft and final Pilot Test Reports will be prepared and submtted to the regul atory agencies for
revi ew and approval of post-pilot study recommendati ons. The final Test Report will be nade
avail able to the public.

5.3 | MIRA SCHEDULE

A proposed schedul e for preparing the planni ng docunents for the Subsurface IMIRA is presented
in Table 5-2. The proposed pilot tests (i.e., 903 Pad, Mwund, and East Trenches) sequenti al
inpl enentation allows know edge gained fromthe first test to be incorporated into the second,
and so on. Table 5-2 presents specific conpletion dates for IMIRA activities leading up to the
startup of the pilot unit at the first test site. Due to the uncertainty associated with the
actual length of time that will be required to conplete the first pilot conpletion dates for
activities subsequent to the first pilot test are listed in tine durations relative to
conclusion of the first pilot test.



TABLE 5-2
Proposed Schedul e
Subsurface I MIRA

Qperable Unit No. 2

Activity

Submt Draft Proposed Subsurface | M| RAP/ EA to EPA/ CDH

EPA/ CDH comments on Draft Proposed Subsurface | M| RAP/ EA

Subm t Proposed Subsurface | M| RAP/EA to Public-Public
Comment Peri od Begins

Public Meetings

Publ i c Comrent Period Concl udes

Submit Draft Responsiveness Summary to EPA/ CDH

EPA/ CDH Comments on Draft Responsi veness Surmary

DCE- Headquarters approves Final Responsiveness Sumary,
Final | MIRAP/EA, and NEPA Decision (i.e., FONSI)

Subm t Final Responsiveness Sunmary and Final | MIRAP/EA
to EPA/ CDH

EPA/ CDH Appr oves Fi nal
Subsur face | M| RAP/ EA

Rel ease Final Responsiveness Summary and Fi nal
Subsurface | M| RAP/ EA to Public-Two-week Public
Avai l ability Period Begins

Two-week Public Availability Period Concl udes
Site 1 Pilot Test:

Submit Draft Test Plan to EPA/ CDH

EPA/ CDH Comments on Draft Test Pl an

Submit Final Test Plan to EPA/CDH, and Conplete Pil ot
Unit Bid Package

Solicit and Conpl ete Eval uati on of Subcontractor
Bi ds/ | ssue Purchase Order

Fi nal i ze Subcontractor Design Draw ngs/ E&RG | ssues
Aut hori zation to Proceed
Complete Pilot Unit Installation

Conpl ete I nspection and System Startup/Begin Pil ot
Testing

Conpl ete Pilot Study

Responsi veness Summary and Fi nal

Dat e

02

16

20

07

07

18

16

23

19

20

03

10

24

29

26

12

09

26

03

15

13

March 1992
March 1992
March 1992
April 1992
May 1992

May 1992

June 1992
June 1992

August 1992

August 1992

Sept enber 1992

Sept enber 1992

Sept enber 1992

Cct ober 1992
Novenber 1992

January 1993
March 1993
1993

April

August 1993

Sept enber 1993

weeks after Pilot

St udy begi ns



Submit Draft Pilot Test Report to EPA/ CDH concl udes[ a]

EPA/ CDH Comments on Draft Pilot Test Report

Test

Submt Final Pilot Test Report to EPA/ CDH

Site 2 Pilot Test:

Submit Draft Test Plan to EPA/ CDH

EPA/ CDH Comments on Draft Test Pl an

Submit Final Test Plan to EPA/ CDH and Conpl ete Pil ot

Unit Bid Package

Solicit and Conpl ete Eval uati on of Subcontractor

Bi ds/ | ssue Purchase O der

Fi nal i ze Subcontractor Design Draw ngs/ EGRG | ssues

Aut hori zation

Conplete Pilot Unit

Conpl ete | nspection and System Startup/Begin Pil ot

Testing

Conpl ete Pilot Study

Site 2

Submt Draft Pilot Test Report to EPA/ CDH

EPA/ CDH Comments on Draft Pilot Test Report

Submt Final Pilot Test Report to EPA/ CDH

Installation

24 weeks after Site 1
Pi | ot Study

3 weeks after receipt
of Site 1 Draft

Report

4 weeks after receipt
of EPA/ CDH
Comments on Site 1
Draft Test Report

10 weeks after
EPA/ CDH appr oves

Site 1 Final Test Plan

4 weeks after receipt
of Site 2 Draft Test
Pl an

9 weeks after receipt
of EPA/ CDH
Conments on Site 2
Draft Test Plan

8 weeks after

conpletion of Site 2

Pilot Unit Bid
Package

7 weeks after
i ssuance of Purchase
O der

14 weeks after a.)
EGG aut hori zation

to proceed, or

b.) conpletion of Site
1 Pilot Study,

whi chever is later.

6 weeks after
nstallation of Site 2
Pilot Unit Conplete

Wthin 13 weeks after
Site 2 Pilot Study
begi ns.

24 weeks after

Pi | ot Study
concl udes| a]

3 weeks after receipt
of Site 2 Draft Test
Report

4 weeks after receipt
of EPA/ CDH
Comments on Site 2
Draft Test Report



Site 3 Pilot Test:

Submit Draft Test Plan to EPA/ CDH

EPA/ CDH Comments on Draft Test Pl an

Submit Final Test Plan to EPA/CDH, and Conplete Pil ot
Unit Bid Package

Solicit and Conpl ete Eval uati on of Subcontractor

Bi ds/ | ssue Purchase O der

Fi nal i ze Subcontractor Design Draw ngs/ EGRG | ssues
Aut hori zation to Proceed

Complete Pilot Unit Installation

Conpl ete I nspection and System Startup/Begin Pil ot
Testing

Conpl ete Pilot Study

Submit Draft Pilot Test Report to EPA/ CDH

EPA/ CDH Comments on Draft Pilot Test Report

Submt Final Pilot Test Report to EPA/ CDH

a Schedul e assunes 80 days for turnaround of anal ytical

10 weeks after
EPA/ CDH appr oves
Site 2 Final Test Plan

4 weeks after receipt
of Site 3 Draft Test
Pl an

9 weeks after receipt
of EPA/ CDH
Conmrents on Site 3
Draft Test Plan

8 weeks after
conpl etion of

Site 3 Pilot Unit Bid
Package

7 weeks after
i ssuance of Purchase
O der

14 weeks after a.)
EGG aut hori zati on
to proceed, or b.)
conpletion of Site 2
Pi | ot Study,

whi chever is later

6 weeks after
installation of Site 3
Pilot Unit Conplete

12 weeks after Site 3
Pi |l ot Study begins.

24 weeks after Site 3
Pi | ot Study
concl udes| a]

3 weeks after receipt
of Site 3 Draft Test
Report

4 weeks after receipt
of EPA/ CDH
Comments on Draft
Test Report

| aboratory data.
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PREFACE TO APPENDI CES

The anal ytical data presented in Subsurface | M| RAP/ EA Appendices A and B were obtained fromthe
Rocky Fl ats Environnental Database System (RFEDS). The data often include qualifiers to aid the
reader in assessnent of the contami nant concentrations reported. These qualifiers are defined
in many of the data tables presented in the appendices. The five nbst common data qualifiers
are briefly discussed here for the benefit of the reader.

B = Present in blank. As part of the laboratory Quality Assurance/ Quality Control Program
seal ed sanples of distilled water acconpany environnental sanples as they are handl ed
within the analytical |aboratory. The distilled water sanples are called | aboratory bl anks
and are anal yzed along with the environnental sanples. The purpose of blank analysis is
to reveal contam nation of the associated environnental sanples with chemicals used in the
| aboratory. Blank analysis often indicates the presence of volatile organic conpounds
commonly used as | aboratory solvents (e.g., acetone and nethyl ene chloride). Wen
anal ysis of a |aboratory bl ank associated with an environmental sanple reveals the
presence of a chenmical, the concentration of that chemcal in the environnental sanple is
reported with an upper case "B" (e.g., 20B parts per billion).

D= Al conpounds identified in an analysis at a secondary del etion faction

E = Estimated. Laboratory analysis indicates that the contam nant concentration is above the
detection limt, but its value can only be estinmated due to instrunent signal interference
(i.e., the presence of other chemcals) and/or the concentration is above the upper range
of calibration of the instrument. The accuracy of concentrati on neasurenents that are
"Estimated" vary fromanalysis to analysis. Estinated results are reported as the

nuneri cal value followed by the upper case "E' (e.g., 70E parts per billion).
J = Present below detection limt. Laboratory analysis indicates the chemcal in question is
present in the sanple, but at a |l evel below the nethod detection limt. |In this case, the

concentration of the chemical can only be estimated. The accuracy of concentration
estimates that are bel ow the nethod detection limt vary fromanalysis to analysis. The
estimated value is reported with an upper case "J" (e.g., 2J parts per billion).

U= Not detected. The sanple was anal yzed for the chemical in question, but was not detected
The result is reported as the nunerical value of the method detection limt followd by an
upper case "U' (e.g., 5U parts per billion).

The nethod detection limt for a chemcal is specific to the sanple analysis perforned and is a
function of the analysis nmethod, instrunent detection limt, and sanple dilution factor. As a
result, the nmethod detection limt reported for a given chemcal may vary fromanalysis to

anal ysis. For exanple, non-detect analyses for trichloroethyl ene may be reported as 5U and 20U
for two separate anal yses

RADI ONUCLI DE AND VOLATI LE ORGANI C COVPOUND DATA
The concentration units of radionuclides in soils are reported in pG/gram(g) with the

exception of tritiumwhich is reported in pG/ due to the anal ytical procedure. The
concentration of VOC data is reported in mcrograns per Kkilogram (ug/kg).



Uraniumthat is reported as the sumof all isotopes (U 283-234], U 235,238]). The concentration
units of the radionuclide and volatile organic conpound (VOC) data in ground water and surface
water are reported picoCuries per liter (pCG/) and mcrograns per liter (ug/l), respectively.

The reported concentrations of radionuclides in soil and ground water include values that are

| ess than the correspondi ng cal cul ated m ni num det ect abl e concentration and i n sone cases,
values |l ess than zero. Negative values result when the neasured val ue for |aboratory reagent

bl ank (i.e., background radioactivity) is subtracted froman analytical result that was nmeasured
as a snaller value than the reagent blank. These resulting negative values are included in any
arithnetic calculations on the data sit.

Radi onucl i de concentration data is reported in the formof a b. For a single nmeasurenent "a" is
the reagent blank corrected value; for nultiple neasurenent "9" represents the average val ue
(arithnetic mean). The error term"b" accounts for the propagated statistical counting
uncertainty for the sanple and the associ ated reagent bl ank at the 95% confidence | evel. These
error ternms represent a mninmumestinate of error for the data
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Wth the exception of the no action alternative, each of the IMIRA sites (903 Pad, Mund, East
Trenches) involves transportation activities during installation of the vapor extracti on system
and during subsequent operation of the collection/treatnent processes. It is anticipated that
primary shi pments and vehicle novenents during construction and nornmal operations will be by
truck. Both on-site and off-site shiprment of nmaterials will be required to support the action.
Potential transportation inpacts to the human environment include exposure to the radioactive or
hazardous material being hauled, latent effects associated with vehicle pollution, and traumatic
injuries and fatalities from accidents.

An estimate of emi ssion rates for operation of a typical truck are presented bel ow

Truck Em ssion Rate[a]

Pol | ut ant Em ssion Rate (g/km
Car bon Monoxi de 22.0
Hydr ocar bons 3.3
N trogen Oxide 13.0
Sul fur Oxide 51
Parti cul at es[ b] 0.8

a From Rao et. al., 1982
b Does not include fugitive dust

Esti mates of health effects per kiloneter for truck transportation are (Rao et. al., 1982):
Sour ce LCFs[ a] Injuries Fatalities

Pol | utants 1x10[ - 7] - -

Acci dent s - 5. 1x10[ - 7] 3. 0x10[ - 8]

a Latent cancer fatalities

The above accident inpacts are average val ues over nultiple popul ati on zones (urban, suburban,
rural) and are derived from Departnent of Transportation (DOT) nationw de statistics. For the
proposed IMIRA it is anticipated that the najority of material receipts for construction and
routine operations will originate within the Denver Metropolitan area, within a 50-mle (80 kn)
radius of the plant site. To place transportation inpacts to the general public in perspective,
given the health effects tabul ated above, approximately 60,000 round-trip truck shipnents (with
a 1-way distance of 50 miles) would be required to cause 1 additional |atent cancer fatality.
Approxi mately 210,000 truck shipments would be required to result in 1 additional traunatic
fatality.



Transportati on of radioactive and hazardous materials at the Rocky Flats Plant nust conply with
the regul ati ons and gui del i nes established by the On-Site Transportation Manual (E&G 1991) for
packagi ng, marking, |abeling, handling, transporting, and storing materials. The On-Site
Transportati on Manual is based on current rules and regulations (CFR Titles 10, 40, 49),
appl i cabl e DCE orders, and ALARA exposure principals. Vehicle and driver qualifications are

mai ntained in accordance with Federal Mdtor Carrier Safety Regul ati ons. Energency response

gui dance for transportation-related accidental spills or container failures is provided in
Section 17 of the On-Site Transportation Manual. More detailed notification, response, and
recovery action procedures are specified in the Rocky Flats Energency Plan and the Hazardous
Materi al s Response Team Manual . A HAZ- MAT team woul d respond to an energency condition and
woul d identify nmaterial hazard classes and nake appropriate notifications; isolate and establish
restricted zones; and take any necessary actions to contain, control, and prevent the spread

of hazardous materials. An evaluation of transportation inpacts for each IMIRA site is
presented bel ow.

I M1 RA 903 Pad

IMI1RA 903 Pad activities involve transportation during vapor extraction systeminstallation and
routi ne operations.

Vapor extraction systeminstallation transportation activities primarily involve the novenent of
a limted amount of equipnent for drilling systemsetup and deliveries of vapor extraction
system conponents. Direct inpacts would include short-termeffects common to all drilling

proj ects, including dust generation, pollution, noise, and increased traffic |evels. These

i npacts woul d be insignificant, considering the scope of this proposed action. Approxi mately 2
cubic yards of drilling cuttings and fluids nmay be classified as hazardous m xed waste and
require off-site disposal. The soil contam nation data currently avail able for radionuclides
VOCs, and netals are presented in Appendi x A These data suggest that the |levels of al

conpounds detected in the soil remain well below the soil thresholds calculated in the Plan for
Prevention of Contam nant D spersion (PPCD) for drilling activities and vehicular traffic. For
exanpl e, plutoni un239/240 levels at the 903 Pad were found to range from 0.020 picocuries per
gram (pG/g) to 500 pC/g. Thus, the highest |evel recorded is one order of nmgnitude bel ow the
soil threshold for vehicular traffic recoomended in the PPCD and nore than two orders of

nmagni t ude bel ow the soil threshold of 68,200 pG/g for well drilling. A simlar situation
exi sts for conpounds detected at the Mound and East Trenches areas. Therefore, on the basis of
existing data, neither well drilling nor vehicular traffic associated with the IMIRA are

expected to present significant health risks due to chem cal exposure

It is possible that ongoing soil analysis at OJ2 associated with the Rl will discover pockets of
hi gher chem cal contamination. |In this event, the data fromsoil analyses will be conpared to
the PPCD soil thresholds. |If soil thresholds are exceeded or if real time air nonitoring
suggests a potential problem then mtigation neasures including unpaved road-wetting
applications will be inplenented.

Possi bl e human health inpacts resulting frominstallation transportation related em ssions and
accidents woul d al so be very snall, given the tabul ated em ssions and health effects estimates
presented at the begi nning of this Appendi x.

Routine operations will require the delivery of process treatnment conponents (HEPA filters,

desi ccants, GAC), daily tank truck transfer of untreated and partially treated water, occasiona
vehicle travel for inspection and nai ntenance of the vapor extraction systemwells and punps,
and off-site disposal of materials that will likely be classified as hazardous m xed waste.
Based on dewatering systemdesign flow rates of one gpm 365 water transfer trips per year may
be required initially between the 903 Pad vapor extraction systemand the South Wal nut Creek
treatnment system An annual total round trip travel distance of approximately 190 mles woul d
be required to support transfer operations. |If the pilot vapor extraction systemat the 903 Pad
is successful, the water nay be hard piped to the treatnent systemthus elimnating this travel
Al travel would be confined to the plant site on paved roads. Qccasional travel to the
collection systemareas will also be required for periodic inspection and mai nt enance
activities. Annual hazardous m xed waste di sposal estinmates include 2 cubic yards of drilling
fluids and cuttings, and 4 cubic yards of solidified process sludge. Of-site transportation

i npacts associated with the hazardous/radi oactive nature of the naterial would be very |low, as
eval uated in DCE (1991b). Relatively |Iow concentrations of contam nants, disposal site waste



acceptance criteria, and conpliance with DOT packagi ng and transport requirenents all contribute
to a very low potential for health effects fromnornmal transport and accidents. Health inpacts
resulting fromboth on-site and off-site transportati on em ssions and accidents would be snall
considering the relatively | ow nunber of total mles traveled and the transportation health
effects estimates presented at the begi nning of this Appendi x

I M1 RA Mund

IMIRA Mund activities involve transportation during the vapor extraction systeminstallation
phase as well as during subsequent routine operations

Duri ng vapor extraction systeminstallation, transportation would include the noverment of a

limted amount of equipnent for drilling, systemsetup, and deliveries of vapor extraction
system conponents. As with the 903 Pad, direct inpacts would include those short-termeffects
common to all drilling projects, including dust generation, pollution, noise, and increased

traffic levels. Fromthe scope of the alternatives, none of these inpacts would be expected to
be significant. Possible personnel inpacts resulting fromtransportati on-rel ated em ssions and
acci dents woul d be very snall, based on the tabulated em ssions and health effects estimates
presented at the begi nning of the Appendi x.

Routine operations will require the delivery of process treatnment conponents (HEPA filters,

desi ccants, GAC) and the possible off-site disposal of naterials that will likely be classified
as hazardous mi xed waste. Qurrently, dewatering activities with the subsequent requirenent for
tank trucks and sludge disposal is not anticipated at Mound. Annual hazardous ni xed waste

di sposal estimates include 2 cubic yards of drilling fluids and cuttings. Of-site
transportati on i npacts associ ated with the hazardous/radi oactive nature of the nmaterial would be
very low as determined in DCE (1991b). Relatively |Iow concentrati ons of contam nants, disposa
site waste acceptance criteria, and conpliance with DOT packaging and transport requirenents al
contribute to very low health effects. Gven the snmall nunber of off-site shipnents and the
tabul ated emi ssions and health estimates presented in this Appendi x, health inpacts resulting
fromoff-site transportati on em ssions and accidents are anticipated to be very snall

Qperational activities will also include periodic inspection and mai ntenance of the vapor
extraction system punps and pi ping system Vehicle nmles traveled to support these operations
will be very small and will result in negligible inpacts.

I MIRA East Trenches

As with IMIRA 903 Pad and Mund, East Trenches involves transportation activities during
installation and routine operations.

Installation transportation activities would be very sinmlar to the 903 Pad and invol ve the

novenent of a limted anount of equipnent for drilling, vapor extracti on system setup

deliveries of vapor extraction systemmaterials, and potential off-site disposal of drilling
fluids and cuttings. As with the 903 Pad and Mound installation, transportation i npacts woul d be
very small. Drilling cuttings and fluids (2 cubic yards) will possibly be classified as

hazar dous m xed waste and require off-site disposal. Associated inpacts would be very low, as
determ ned from DCE (1991b).

Routine operations will require the delivery of process treatnment chemcals (GAC), tank truck
transfer of collected surface water, periodic vehicle travel for inspection and nai ntenance of
the vapor extraction system and off-site disposal of drilling cuttings and sl udge.

Approxi mately 365 tank truck trips a year (150 round trip mles) will be required to transport
coll ected subsurface water fromthe transfer station to the South Wal nut Creek treatnent plant.
Annual off-site disposal requirements would prinmarily require the shipnment of dewatering sludge
(4 cubic yards). In general, routine transportation activities will be less than those for the
903 Pad and nore than Mound and will have very snall inpacts.



